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CHAPTER I 
ImTRODucTION 
The Loup River Public Power Dis t r i c t  Project 
i s  a Jb12,000,000 hydro-electric development on the 
lower Loup River i n  east  cent ra l  Bebraska. Its 
construction was made possible by a nuuber of loans 
and grants  from the  federal  Public Works Administrac 
t ion i n  Washington. Actual work on the project was 
begun i n  the f a l l  of 199, and completion is 
expected by July 1, 1937. A careful  preliminary 
survey whioh was financed by contributions from 
business men and other in te res ted  c i t i zens  of the  
Columbus community indicated the  project would be 
f eas ib le  from an engineering standpoint, and the 
request for  funds was granted by the PWA' under i t s  
r igh t  t o  lend f inancia l  a id  t o  self-liquidat ing 
corporationen a s  par t  of the  federal  program f o r  
a l l ev ia t ing  the  national  unemployment si tuation.  
Physically, the  project  involves the diversion 
of water from the  north s ide  of the  Loup River at 
a point  about s i x  miles southwest of Genoa in to  a 
1. Comon usage has approved t h i s  abbreviation 
for  Public Works Administrat ion. 
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low-gradient e a r t h  canal 35 miles long. This canal 
c a r r i e s  the  water across the  flood p la in  and onto a 
te r race ,  from which i t  i s  dropped twice t o  turn 
turbines  before it is f i n a l l y  l e d  back into  the 
P l a t t e  River th ree  miles southeast of Columbus, 
d i r e c t l y  below the  confluence of that  r i v e r  with the 
Loup. The first of the  two power houses, located 
one mile northwest of the l i t t l e  v i l lage  of Monroe, 
u t i l i z e e  a %headn of 32 fee t  t o  develop 9,600 horse- 
power through three  hydro-electric uni t  s. The 
second and la rger  power house, bu i l t  on the edge of 
the  high Shell Creek Terrace about two miles northeast 
of Columbus, uses  a water drop of 112 fee t  t o  generate 
54,000 horsepower i n  three  turbine un i t s ,  each of 
1$,000 horsepower capacity. The flow of water i n t o  
the  Columbus plant  i s  controlled by a 1,000-acre 
regulat ing reservoir ,  the  lower end of which i s  
s l i g h t l y  more than a mile above the intake at the  
power hause. (Fig. 1, p. 9) 
The e l e c t r i c i t y  generated by these two plants,  
a t  bdonroe and Columbus, i s  t o  be d i s t r ibu ted  through- 
out much of eastern Hebraska by a system of 
transmission l i n e s  not only t o  the  l a r g e r  c i t i e s  and 
towns, but a l s o  t o  many r u r a l  d i s t r i c t s  not previously 
supplied with e l e c t r i c a l  power. It i s  hoped that  
t h i s  new supply of cheap power w i l l  a t t r a c t  new 
c a p i t a l  and new industr ies  t o  the  area served and 
thereby provide t o  those already l i v i n g  there  new 
economic strength and afford them grea ter  possibi l i -  
t i e s  f o r  cu l tu ra l  development. 
The Loup River hydro-electric project  is a 
subject of immediate in t e res t  t o  the geographer. 
It i s  the  t a s k  of the  geographer t o  describe and 
i n t e q r e t  t h e  face of the  earth.' The *face of the  
earthn includes two broad groups of phenomena, oftan 
designated as (1) the natural  landscape, and (2) 
the  cu l tura l  landscape. Embodied i n  the  term 
natural  landscape are  the  various forms and propert ies  
of rock, water, and a i r  which serve a s  a stage f o r  
t h e  drama of l i f e ,  and a l s o  those forms of plant and 
animal l i f e  which owe neither t h e i r  occurrence nor 
the  nature of t h e i r  d i s t r ibut ion  t o  human act ivi ty .  
The cu l tura l  landscape is, br ie f ly ,  all the  rest.  
And t h i s  " res t  U s  not inconsiderable, f o r  on Nature's 
1. Preston James, An Outline of GeoQ;raphx, 
- s11. Boston, 1935, PP. 
broad background of ear th  and sea and sky, man 
has etched a number of things--he has b u i l t  houses 
and roads, he has dug mines and bored tunnels, 
planted crops and raised livestock, l a i d  cables and 
strung telephone wires, cut t r e e s  and carbed tomb- 
stones, plowed p r a i r i e s  and b u i l t  universi t ies.  M a n  
is a very energetic and ingenious l i t t l e  animal. 
How much these sundry a c t i v i t i e s  of man are  
modified by the  character of the  natural  landscape 
about him and how much they are  due t o  the organic 
forces  within him is a question which b io logis t s  and 
sociologist  s (and geographers! ) have argued f o r  ages. 
!?he r e l a t ive  influence of environment and heredity 
i n  controll ing human destiny i s  st i l l  one of the  great  
unsolved problems. Nevertheless, no trrPe s c i e n t i s t  
w i l l  deny tha t  the  importance of the  natural  f ac to r s  
i n  regulating the  direct ion i n  which man expends h i s  
energy i s  grea t  indeed. Man' a capacity f o r  ra t iona l  
behavior and h i s  a b i l i t y  t o  p r o f i t  by experience 
guide him in  avoiding swamps with h i s  ra i l roads,  i n  
choosing f e r t i l e  s o i l s  f o r  h i s  crops, and i n  building 
t i g h t  houses f o r  protection against cold winters. 
It i s  wrong, ;lowever, t o  think of the  natural  
landscape as a f ixed  and permanent mold in to  which 
the  human race must f i t ,  w i l l  or no, f o r  tha t  very 
energy and ingenuity with which man i s  by nature 
endowed makes him capable of adapting and modifying 
t h a t  mold b e t t e r  t o  su i t  h i s  needs and desires. 
WHuman geography recognizes tha t  human 
energy should be classed among the  
moat potent fac tors  t h a t  tend t o  change 
the  crust  of our planet . . . . . . 
By taking f o r  h i s  needs food and material 
wherever he f inds  them, by depriving 
the s o i l  of i ts  wealth, and by subduing 
i n  warious ways the  natural  forces placed 
at h i s  disposal,  man reac t s  upon h i s  
environment modifies it and gives it h i s  
own stamp. n? 
The Loup River Public Power Dis t r ic t  Project i s  
a courageous attempt by man t o  harness the  Lmp 
River f o r  the  production of hydro-electric power-- 
power which he then intends t o  use t o  increase h i s  
own productive capacity and, consequently, h i s  o m  
wealth and comfort. Undoubtedly, there  a re  aspects 
of the  natural  environment i n  the  lower Loup area 
which favor the  construction of such a project. Juat 
as t ru ly ,  there  a r e  other aspects which make such 
construction d i f f i c u l t ,  which l i m i t  ib extent and 
confine i t s  poss ib i l i t i es .  Similarly, there  are 
aspects of the  cu l tura l  environment, econonic and 
1. Jean Brunhes, "Human Geographyn, Chapter I1 
of The History -+%L---- and Pro ect  of the  Social 
Sciences, edited by a r ry  Elmer Barnes, 
Rew York, 1925. 
s o c i a l  f ac to r s ,  which axe e i t h e r  favorable o r  un- 
favorable t o  i t s  locat ion,  construct ion,  and operation. 
Nature and man modify and a r e  modified by each other. 
The somewhat f l e x i b l e  zone of adapta t ion which 
cha rac t e r i ze s  both  i s  t h e  "sphere of i n t e r e s t '  wi th in  
which the  human geographer assumes r e spons ib i l i t y  and 
s t a k e s  out h i s  work. 
'Ifuman geography inqu i res  then, by 
observat ion and in t e rp re t a t i on  of the  
f a c t s ,  t o  what degree t h e  influence of 
na tu ra l  f o r ce s  i s  exerc ised on t h e  various 
forms of human a c t i v i t y  and t o  what extent  
mankind has  reacted  at t h e  suggest i  n of,  
o r  counter t o ,  t h e  na tu ra l  forces.' f 
It is t h e  major nurpose of t h i s  paper t o  descr ibe  
t h a t  segment o f  t h e  t o t a l  environment wnich is t h e  
Loup River Publ ic  Power D i s t r i c t  P ro jec t ,  t o  show 
how it i s  l i m i t e d  by and adapted t o  t h e  na tura l  and 
c u l t u r a l  environment and t o  suggest some of the  
economic and socia3 e f f e c t s  on the  l o c a l  region. 
Br ief  considerat ion is given t o  the  r e l a t i o n  of t h i s  
p r o j e c t  t o  t h e  broader sociaJ. and economic program 
of a wise development of n a t u r a l  resources. 
The w r i t e r  f e e l s  t h a t  he has a r a t h e r  in t imate  
and pecu l ia r  r i g h t  t o  concern himself W i t h  t h e  Loup 
7 
River Public Power D i s t r i c t  Projec t ,  f o r  he has l i v e d  
a l l  h i s  life--except during un ivers i ty  years--in 
P l a t t e  County, of  which t h e  c i t y  of Columbus i s  t h e  
county seat.  Xoreover, h i s  parents  have l i v e d  on a 
farm i n  t ha t  county f o r  over f i f t y  years  and expect 
t o  buy, i n  1937, t h e i r  first ki lowatt  of e l e c t r i c i t y  
from t h e  Loup River Public  Power D i s t r i c t .  The family 
kerosene lamps have served f o r  a long time, but i n  a 
few months they can be put away i n  t h e  store-room 
f o r  a permanent res t .  
P r io r  t o  t h i s  study, no systematic desc r ip t ion  
and i n t e r p r e t a t i o n  of the  Loup Projec t  has been 
attempted so  far as t h e  wr i te r  has been ab l e  t o  
discover. Aside from t h e  preliminary engineering 
survey repor t  and non-technical newepaper accounts, 
l i t t l e  mention of the  p ro j ec t  has been made i n  p r in t .  
For t h i e  reason p r a c t i c a l l y  a l l  of t h e  inves t iga t ion ,  
inc luding t h e  f i e l d  work, had t o  be done i n  t h e  
immediate v i c i n i t y  of the  project .  The wr i te r  spent 
s i x  weeks i n  Columbus and a t  various p o i n t s  along t h e  
rou t e  of t h e  canal  during the  scorching days of J u l y  
and August, 1936, and has s ince  been back t o  the  scene 
of t h e  p ro jec t  sever8.l t imes t o  check h i s  notes and 
b r ing  them up t o  date. He has pored over miles of  
$ 
newspaper columns and puzzled over hundreds of complex 
engineers '  drawings. He has trudged on foot  over many 
sec t i ons  of t h e  projec t  with shovel, yardst ick,  and 
notebook. He has conferred with administrators ,  
engineers,  super intendent s, foremen, and labore rs  
employed by t h e  District, and has discussed t h e  pro- 
j e c t  with business and profess ional  men of  Columbus 
and wi th  farmers along t h e  r o u t e  who have favored o r  
fought its const ruct ion,  depending on t h e  nature of 
t h e i r  individual  economic i n t e r e s t s  o r  prejudices.  
From a personal  standpoint,  he has found t h e  study 
in tense ly  in te res t ing .  The following pages w i l l  
determine whether o r  not he has  increased the  content 
and subs tan t ia ted  t h e  claims of systematic geography. 

Chapter I1 
AN EVALUATION OF THE LOIVER LOUP d- 
NAJATURAL AND CULTURAL FACTORS AFFECTING 
HYDRO-ELECTRIC POWEFI DEVELOPMENT 
The Loup River p ro jec t  is loca ted  near the  
eas te rn  edge of t h e  a r e a t  P la ins ,  about 85  a i l e e  west 
of Omaha. The c i t y  of Coluplbus, near the  s i t e  of 
t h e  l a r g e r  of the  two power houses, i s  the  county 
s e a t  of P l a t t e  County, and a t h r i v i n g  market center  
i n  a productive a g r i c u l t u r a l  d i s t r i c t .  Its 
populat ion i n  1930 we 6,898. This spot was 
chosen f o r  er4tlement by a group of twelve enter- 
p r i s i n g  pioneers i n  the  spr ing of 1856 because i t  
was h e r e  t h a t  many of the  west-bound wagon t r a i n s  
forded the  Loup, and it was bel ieved tha t  a prosperous 
f e r r y  business could be b u i l t  up. A few yea r s  
l a t e r  it was Included on the  rou te  of the  f i rs t  trans-  
con t inen ta l  r a i l r oad ,  the  Union Pac i f i c ,  and it has 
s ince  been connected with a branch l i n e  of t h e  
Burlington. With t h e  a r r i v a l  of motor t ranspor ta t ion ,  
Columbue still holds  a favored locat ion,  f o r  It Is 
on t h e  Junction of two of the l ead ing  f e d e r a l  roads, 
U. 8. Highway No. 30 (Lincoln Highway) and U. 9. 
Highway No. 81 (Meridian Highway). Nebraska S t a t e  
-- 
1. I n  th is  t h e s i s  t h e  term qower  Loup area* Is not 
used I n  an  exact  o r  r e s t r i c t e d  sense. The word 
Highway No. 22 connects Columbus w i t h  Monroe and 
Cenoa, smaller towns located  along the rou t e  of the  
power ,canal. With such favorable t ranspor ta t ion  
f a c t o r s  and a more Inteneive use of a g r l o u l t u r a l  
resources ,  the  Columbus a rea  may reasonably be 
expected t o  progress i n  economic development a s  the  
populat ion of the  s t a t e  Increases.  Moreover, being 
.! only about 85 miles west of Omaha, the  metropolis 
,- 
of t h e  s t a t e ,  and 80 miles northwest of Lincoln, t 
the  c a p i t a l ,  the  power p ro jec t  a t  Columbus has 
access  t o  a l a rge  urban market. 
The climate of the  Columbus a r e a  i s  t y p i c a l  of 
ea s t e rn  Nebsmxka--sub-humld w i t h  a summer maximum of 
r a i n f a l l .  The mean annual p r ec ip i t a t i on  i s  about 26 
inches, of whlch more than h a l f  (57 per c e n t )  fal ls  
during t h e  four  months from May t o  August inclusive.  
The extremes of summer hea t  and winter cold 
whlch p reva i l  i n  Nebraska have d i r e c t  e f f e c t s  on 
the  const ruct ion and operat ion of t h e  power project .  
Evaporation of water from canal  and r e se rvo l r  
su r faces  i n  summer, the  t u c k  I c e  cover which forms 
over t h e  slowly moving water hnd t h e  frost-cracking 
of canal  and r e se rvo l r  bank8 I n  winter p resen t  
problems f o r  eo lu t ion  by the engineer. 'Fne geographical 
-- -- -- 
'area" l i e  here used t o  Include broadly a l l  p laces  
occupied o r  d i r e c t l y  a f fec ted  by the  Loup proJect.  
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a spec t s  of  these problems w i l l  be dea l t  w i t h  i n  
somewhat more d e t a i l  i n  Chapters I V  and V. Rains 
of more than an inch  o r  two a r e  uncommon i n  eas te rn  
Nebraska, but  the  few which came during t h e  period 
of const ruct ion (1934-1937) caused considerable 
Inconvenience and expense by eroding canal banks 
and e a r t h  f i l l s  and by f looding pr iva te  property 
adjacent  t o  the  D i s t r i c t ( s  right-of-way. No four- 
o r  f ive-inch r a i n s ,  such as occur occasionally i n  
th is  s ec t i on  of the  country, have f a l l e n  s ince  t h e  
power canal  w a s  excavated. I n  severa l  Instances 
the  D i s t r i c t  has had t o  pay damages t o  farmers f o r  
f looded f i e l d s  because the  canal o r  r e se rvo i r  
embankments hindered the  na tu ra l  drainage. 
Except along the  inner  margins of t h e  f lood 
p l a i n s  of the  P l a t t e  and Loup r i v e r s ,  the  na tu ra l  
vegeta t ion of t h i e  por t ion  of Nebraska i s  pra i r i e .  
Considerable area  of poorly drained bottomland and 
smaller  sandy spo t s  on the  t e r r a c e s  a r e  used only 
f o r  summer pasture o r  the harves t  of wild hay. The 
t r e e s  a long the  stream banks a r e  of severa l  va r i e t i e s ,  
ch i e f ly  ash, willow, hackberry, cottonwood, and 
boxelder. They e l t h e r  a r e  not l a r g e  enough o r  a r e  
not of hlgh enough qua l i ty  f o r  lumber, although they 
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have some loca l  value f o r  firewood and fence posts. 
The t r e e s  a l so  serve as windbreaks, he lp  t o  prevent 
erosion, and provide shade anel scenic  beauty f o r  parks. 1 
The construct ion of the  u u p  River Publ ic  Power 
D i s t r i c t  Projec t  necess i t a ted  the  removal of t r e e s  
from more than 100 a c r e s  i n  the  v i c i n i t y  of t h e  
d ivers ion s t ruc tu re s  and the c l ea r ing  of a smaller  
sec t ion around the lower end of the  canal. (Figs .  2 
and3 ) With the  exception of the  willow brush, much 
of which was used by contrac tors  i n  making r l p r a p  
f o r  r e in fo rc ing  the r e s t r a i n i n g  w a l l s  and d ikes  around 
the  head of the canal,  t h i s  wood was usual ly  donated 
by the  D i s t r i c t  t o  l o c a l  c i t i z e n s  who would remove 
it from t h e  premises.2 If the  na tu ra l  vegetat ion of 
both upland and lowland In  eas te rn  Nebraska had been 
f o r e s t ,  the  construct ion of the Loup power p ro j ec t  
would have been much more expensive and poss ib ly  
Impract ical  from an economic standpoint.  A t  any r a t e ,  
decaying t r e e  roo t s  would c e r t a i n l y  have l e f t  a  sieve- 
l i k e  bottom f o r  the  e a r t h  canal which Is the 
p r inc ipa l  physical f e a t u r e  of t h e  project.  
1. Facts  mainly from S o i l  Survey of P l a t t e  County, 
Nebraska, U. S. Dep't. of Agricul ture,  Bureau of 
Chemistry and So i l s ,  No. 42, Se r i e s  1923. 
2. Some w a s  sold f o r  a do l l a r  ($1.00) per truckload. 
Figure 2 
Clearing and grubbing at the headworks 
site in preparation for earth 
excavation, ~uly, 1936, 
s:; - Ti, .. , = 
~LSILT INCT 8 ~ 5 1 ~  I N  RLAR, 
A u u  2 3 , 1 9 3 L  
Section of upger portion of canal showing 
area cleared of trees for des i l t ing  basin 
excavation, Site of diversion structures 
in extreme background, Road pictured at 
r i g h t  of cmal is State Highway No. 22. 
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The well-drained loamy sands, sandy loams, and 
s i l t  loams of the  f lood  p la in  a re ,  f o r  the  most part .  
devoted t o  the  same agr icul tura , l  crops which character ize  
t h e  upland s o i l s  of t h e  region, naasely soh, oats,, wheat, 
and a l f a l f a .  Moat of  the  farms range i n  s i z e  from 80 
t o  320 ac res ,  with quarter-sect ion farms being most 
typica l .  To obta in  t h e  right-of-way needed f o r  the  
const ruct ion of  the  p ro jec t ,  the  o f f i c e r s  of t h e  power 
d i s t r i c t  had t o  purchase about 3,750 ac res  of land i n  
RTance and P l a t t e  countlee, of which about 90 per  cent 
w a s  good crop land. A l l  of this  a g r i c u l t u r a l  land i s  
now permanently w1thdrs.m from production. 
The Loup River Is the  l a r g e s t  t r i bu t a ry  of the  
P l a t t e  system belo* t h e  confluence of the North P l a t t e  
and the  South P l a t t e .  It a l so  forms the  l a r g e s t  
drainage bas in  t o  be e n t i r e l y  included within the 
boundaries of Nebraska. During t h e  l a t e  summer and 
autumn monthe when, because of underground removal, 
d ivers ion f o r  I r r i g a t i o n ,  and surface  evaporation, the  
P l a t t e  River below Grand Is land Is dry o r  near ly  eo, 
it l a  water from the  Loup and, t o  a l e s s e r  extent ,  
from t h e  Elkhorn which gives the P l a t t e  River a sembla.nce 
of r e spec t  as it debouches i n t o  t h e  Missouri. 
The drainage bas in  of the Loup River occupies an 
a rea  of approximately 14,880 square miles i n  nor th  
c e n t r a l  and western Mebraah. The r l v e r  r i s e s  a t  an 
e leva t ion  of about 3,930 f e e t  and discharges In to  the 
P l a t t e  a t  an e levat ion of approximetely 1,415 fee t .  
A t  t h e  po in t  where water i s  biverted. f r o m  t h e  Laup 
i n t o  t h e  D i s t r i c t t e  canal ,  six miles  southwest of 
Genoa, t h e  normal r i v e r  surface has  an  elevs.tion of 
about 1,575 feet .  The mean annual p r ec ip i t a t i on  
over the  drainage bas in  as a whole i s  about 22 inches, 
and the  mean annual run-off i s  10.5 per  cent of the  
t o t a l ,  o r  2.3 inches. 1 
Varia t ion i n  the  seasonal flow i s  a f a c t o r  of 
v i t a l  importance i n  determining whether o r  not  a r i v e r  
i s  economlc~.lly adaptable t o  hydro-electr ic  development. 
Compared w i t h  such l a r g e r  Great P l a in s  r l v e r a  a s  the  
P l a t t e  and the  Arkansas, the  Loup River i s  unusually 
steady i n  i t s  flow throughout the  year. Whereas the 
Kearney-Sutherland power and I r r i g a t i o n  project?on the  
North P l a t t e  r l v e r  requ i red  the  construct ion of a l a rge  
r e se rvo i r  f o r  s t o r ing  up water during the  per iod of 
1. S ~ e c i a l  Survey Report of the  (Nebraska) Department 
of Publ ic  Works, Bureau of I r r i g a t i o n ,  Water Power, 
and Drainage, 1931, p. 182. 
2. Technically the  P l a t t e  Valley Public  Power and 
I r r lg8 , t ion  D i s t r i c t  Project.  
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spr ing  f l oods  so t h a t  an even supply might be maintained 
during t h e  dry summer months, t he  Loup p r o j e c t  requi red  
only a r e l a t i v e l y  small  r egu la t ing  reservoi r .  
The reason f o r  t h e  r e g u l a r i t y  of flow of t he  
Loup River  l i e s  i n  t h e  aa tu r e  4f i t s  upper drainage 
basin. A l l  i t s  important t r i b u t a r i e s  r i s e  I n  the  
Sand H i l l  region, where they a r e  f e d  by scores  of 
springs,  shallow l akes ,  and marshes. Ins tead  of 
having e. high percentage of su r face  run-off, such a s  
cha rac t e r i ze s  r o l l i n g  a r ea s  with c lay  s o i l s ,  th is  
region quickly  s.bsorbs I n t o  i t s  sandy surface  a l l  the 
p r e c i p i t a t i o n  whlch falls. S l m l y  moving downward 
through t he  porous sands, the water eventual ly  reappears 
a t  t h e  surface  I n  low-lying l a k e s  whlch then overflow 
t h e i r  banks fonnlng streame. These small t r ee - l ine6  
streams, picking t h e i r  way between grass-covered sand 
dunes, g ive  beauty t o  an otherwise drab and monotonous 
landscape, and by providing water f o r  the  range c a t t l e  
they add appreciably t o  the value of a l l  ranches which 
they cross.  Scarcely r i s i n g  o r  f a l l i n g  more than a few 
inches throughout t he  year,  these  t r i b u t a r i e s  from the  
Sand H i l l s  feed i n t o  t he  lower Loup a volume of water 
whlch v a r i e s  l e s s  than the  volume of any o t h e r  r i v e r  
of s i m i l a r  s i z e  on t h e  Great ~ 1 a i n s . l  (Fig. 4) 
1. An ind iv idua l  d iscuss ion of t h e  maJor t r i b u t a r i e s  of 
t he  Loup River does not come w i t N n  t h e  scope of th is  

From a study of  precipi8h%ion and run-off maps 
prepared by the  United Sta tee  Weather Bureau, i t  hae 
been est imated by s t a t e  engineers t h a t  the  mean discharge 
of the  Loup a t  Columbus i s  2,454 cubic f e e t  pe r  sec0nd.l 
Af te r  making hydrographs from t h e i r  own discharge 
meaeuremente and from records of the  United S t a t e s  
Geological Survey, t h e  engineers employed by the  Loup 
River Pub l i c  Power D i s t r i c t  a r r i ved  a t  a somewhat lower 
f igure ,  about 2,250 cubic f e e t  pe r  second. The minor 
t r i b u t a r y  streams which en te r  t h e  Loup between the  
s i t e  of the  proJect  headworks and the  end of the  
t a i l r a c e  apparently add l i t t l e  more than enough t o  
make up f o r  l o s se s  from evaporation and eeepage. 2 
Daily d1scha.rge records of t h e  Loup River a t  
Genoa a r e  complete f o r  the  year 1930 (U.S.G.S. Records), 
when a mean discharge of 2,680 second f e e t  was observed. 
The t o t a l  run-off during that year  w a s  1,980,000 acre  
thes i s .  A br ie f  t reatment  of t h e i r  hydrographic and 
physiographic c h a r a c t e r i s t i c s  and a summary of t h e i r  
economic importance, including es t imates  of i r r i g a b l e  
land may be found i n  t h e  Special  Survey Report of the  
De~ar tment  of Publ ic  Worke. Bureau of I r r i g a t i o n .  Water 
power and Drainage, of the- s t a t e  of  ~ e b r a s L ,  l g j l ,  
pp. 180-202. 
1. Specia l  Survey R e ~ o r t ,  op. c i t . ,  p. 198. 
2. Personal  conference with M r .  C. H. James, Engineer, 
Harza Engineering Company. 
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fee t .  The m a x i m u m  discharge w ~ s  10,600 second f e e t ,  
observed on February 16, and the minimum est imated a t  
550 second f e e t  was recorded f o r  each aay from 
December 1 t o  December 5. Under normal conditions, 
the  per iod of l e a s t  dlscharge comes i n  the  e a r l y  winter 
when the  r i v e r  f i r s t  f reezes  over, and the  time of 
g r e a t e s t  discharge accompanies t h e  8pPlng thaws. The 
a l l - t ime minimum recorded flow seems t o  be that mentioned 
f o r  t h e  f i r s t  days of December, 1930, while t h e  all-t ime 
maximum--so far as t h e  wr i te r  has been ab le  t o  discover-- 
oaae dur ing the  heavy r a i n s  of Ju ly  and August, 1903, 
when seven discharge records of more than 10,000 
second f e e t  were obtained. The peak flow of 20,000 
second f e e t  was recorded on August 27 of t h a t  year. 1 
The Loup River Publ ic  Power D i s t r i c t ,  a f t e r  a 
disagreement with power and i r r i g a t i o n  compa.nles on 
the  North and Middle Loups, was granted a r i g h t  by 
t h e  S t a t e  of Nebraska t o  d ive r t  a maximum of 3,500 aublc 
f e e t  of water per  second. Since the  Nebraska s t a t e  
cons t i t u t i on  provides t h a t  
*when the  waters of any na tu ra l  stream a r e  
not s u f f i c i e n t  f o r  the use  of  a l l  those 
des i r i ng  t o  use t h e  same, those using t h e  
water f o r  domestic purposes s h a l l  have 
1. S ~ e c i a l  Survey Report, OD. c i t . ,  pp. 1g0-202. Engineer 
Fred Albert  i n  a ersonal  conference at  Columbus Informal g the  w r i t e r  t h a t  t e lowest a c t u a l  measurement a t  
preference over those claiming It f o r  any 
o ther  purpose, and those using the water f o r  
ag r i cu l tu ra l  pnrposee ahal l  have the 
preference over those using the same f o r  
manuf acturing purposes.wl 
Accordingly tbe North Loup project  and the Middle LOUD 
proJect  a r e  guaranteed 260 second f e e t  and 300 second 
f ee t ,  respectively,  i f  needed, before any water can 
l ega l ly  be diverted a t  Genoa. 2 
The capacity of the D i s t r i c t ' s  canal over most 
of i t s  length  and the  maxll r rmP flow which can be 
u t i l i z e d  by the &woe  power house i s  3,000 ssaond 
f ee t .  It Is expected tha t ,  I n  order t o  run the  Monroe 
plant  a t  capacity, evsporation and seepage w i l l  
necess i ta te  the diversion of about 3,200 second f e e t  
a t  the diversion weir. This amount of water w i l l  
usually be available during only th ree  o r  four  months 
of the year. p c e p t  durlng thcaemonths when melting 
snow and heavy r a i n f a l l  provide a flow of more than 
3,000 second f e e t  ( o r  whatever l e s s e r  flow market 
conditions f o r  the e l e c t r i c a l  output may requi re ) ,  the 
Genoa i s  744 second f e e t ,  recorded by District Engineers 
on January 2, 1935. According t o  D i s t r i c t  hydrographs. 
the a l l - t ime  peak flow of 39,700 second f e e t  came i n  
June, 1905. 
1. Consti tut ion of the S ta te  of Nebraska, A r t i c l e  XV, 
Section 6 .  
2. 2 Columbus Dailg Telemm, December $, 18, and 27, 
1933. 
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Louo f o r  severa l  miles below the  po in t  of d ivers ion 
w i l l  be p r ac t i oa l l y  a dry valley. Hot autumn winds 
w i l l  blow the  s t e r i l e  sand In to  r i p p l e s  l i k e  those on 
the  bed of the  P l a t t e ,  a few miles t o  the south, and 
Jack r a b b i t s  w i l l  scamper across t h e  deser ted  channel 
i n  search of occasional  pools where ground water mag 
f i n d  Its way t o  t h e  surfa.ce. 
Four minor t r i b u t a r i e s  of the  Platte-Loup system 
a r e  i n t e r s e c t e d  by t h e  Loup River Public  Power D i s t r i c t  
canal; Beaver Creek, Looking Glass Creek, Cherry Creek. 
and Lost  Creek. The l a s t  named i s  crossed twice by 
the  canal ,  first about two and one-half miles  north 
of the  v i l l a g e  of Oconee (Sec. 27, Town. 18 N., Range 2 W.)  
and again  about a mile nor th  of t h e  t a i l r a c e  weir 
(Sec. 26, Town. 17 N., Range 1 E.). Permanent streams 
a r e  encountered by t h e  canal a t  Beaver Creek, Looktng 
Glass Creek, and the  second cross ing of Lost Creek. 
Frequently a f t e r  heavy r a i n s  these  small creeks r i s e  
and overflow t h e i r  banks, a t t a i n i n g  f o r  a few hours 
t r u e  r i v e r  proportions. The preliminary engineering 
plans of the  Loup River proJect  provided f o r  t h e  
const ruct ion of s torage  r e se rvo i r s  on a l l  f ou r  of these  
minor drainage l ines .  The purpose of the  r e se rvo i r s  
w a s  t o  f u r n i s h  water t o  the  canal when the  Loup River 
was i n  low s tages  and t o  regula te  the  flow i n  the canal 
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at a l l  times.' A more complete study of the physical  
and economic problems involved i n  the  const ruct ion and 
maintenance of so many rese rvo i r s  brought about the  
abandonment of these plans. It was feared t h a t  the  
creeks, draining f o r  the  moet p a r t  cu l t i va t ed  land, 
would ca r ry  so much s i l t  during t h e i r  f lood s tages  
t ha t  they would soon f i l l  up the  rese rvo i r s  and choke 
the canal. Moreover, the  cos t  of buying more than 
- 3,000 a c r e s  of land f o r  rese rvo i r s  alone and of 
maintaining the  necessary dikes was, of i t s e l f ,  almost 
prohibi t ive .  Furthermore, it was concluded t h a t  the 
flow of the  Loup was so regular  t h a t  storage rese rvo i re  
were unnecessary--hence the abandonment of a l l  
r e se rvo i r  plans except that of t h e  present  Lake Babcock. 
.--- 
The purpose of Lake Babcock, which covers about 1,000 
acres ,  i s  not f o r  reserve  during periods of low r i v e r  
discharge bu t  merely f o r  handling the  canal water 
during t h e  hours of t h e  day when the  demand load  i s  so 
l i g h t  as not  t o  r equ i r e  the operat ion of the Columbus 
plant .  
Some of the problems a r i s i n g  from the i n t e r rup t ion  
of the  na tu ra l  drainage i n  the  v i c i n i t y  of t h e  p ro jec t  
a r e  d iscussed i n  Chapter I V  under such top ics  a s  
drainage di tches ,  siphons, cu lve r t s ,  and i n l e t s .  
1. The Columbus Dai ly  Telemam, November 27, 1933, 
second sect ion,  p. 1. 
Relief and the  t e x t u r a l  c h a r a c t e r i s t i c s  of the  
surface  material  have been dominant f a c t o r s  i n  
f a c i l i t a t i n g  t h e  construct  ion of the  Loup River p ro jec t  
and i n  de l imi t ing  i t s  p o s s i b i l i t i e s .  Eas tern  Nebraska 
has no Grand Canyon i n  wnich t o  place a dam 700 f e e t  
high. It has no p rec ip i tous  va l l ey  walls t o  form a 
na tu ra l  r e se rvo i r  holding 30 mill ion ac re  f ee t  of water. 
It has  no Grand Coulee with a sharp d e c l i v i t y  of 400 
f e e t  over wnich i t s  r i v e r s  can be diverted.  In b r i e f ,  
i t  i s  not  conspicuously adapted f o r  hydro-electric 
development. The pioneers  who came t o  ea s t e rn  Nebraska 
i n  t h e  l a t t e r  ha l f  of the  n ineteenth  century were 
impressed with t h e  f l a t n e s s  of the  landscape. With r a r e  
exceptions,  they d id  not dream tha t  f a c t o r i e s  would 
fol low t h e  foo t s t eps  of t h e  breaking plow i n  the  west- 
ward march ac ros s  t h e  p la ins .  Nature's gen t le  contours 
were t o  be mantled undisturbed under a patchwork of 
houses and f i e l d s  and roa.ds. The r i v e r s  were t o  continue 
without i n t e r rup t ion  t h e i r  l e i s u r e l y  meandering back 
and f o r t h  across  wide val leys ,  leaving here  and the re  
an  occasional sand bar which, i f  not  erased by a s h i f t i n g  
current ,  might t a k e  on a cover of weeds and shrubby 
willows. 
Bedrock does not outcrop at any po in t  within t h e  
a r e a  occupied by t h e  Loup River project .  The Niobrara 
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chalk rock, which i s  the  uppermost consolidated l aye r ,  
does, however, l i e  near enough t o  the  surface--within 
1 2  feet--to serve as a f i rm support f o r  t h e  s t e e l  
sheet  p i l i n g s  beneath the diversion dam. Above t h e  
Niobrara formation is a s e r i e s  of beds of clay,  sand, 
and gravel ,  genera l ly  considered t o  be fluviaJ.  inwash- 
outwash deposits. These beds have been recognized 
by Lugn a s  four  formations.' Br ie f ly  summarized they 
a r e  as follows: 
(1)  - The Holdrege formation, cons i s t ing  of sand 
and gravel ,  genera l ly  coarse near the  base and f i n e r  
toward t h e  top, with an average thickness of about 
70-75 fee t .  It is thought t o  have been formed by t h e  
extremely a c t i v e  sedimentation during t h e  Ttebraskan 
g l a c i a l  epoch, p a r t l y  of t i l l  outwash and p a r t l y  of 
f l u v i a l  mater ia ls  ca r r i ed  southeastward from the  higher  
p l a i n s  t o  the  west. Deposited on a somewhat i r r egu l a r  
bedrock surface, the Holdrege formation v a r i e s  con- 
s ide rab ly  i n  thickness,  f r o m  0 t o  120 f e e t  or  more. 
It i s  known t o  occur more or  l e s s  continuously over an 
a r e a  of 15,000 square miles, mainly in  south cen t r a l  
1. Lugn, A. L., The Ple is tocene Geoloay of Nebraska, 
1935, pp. gg-m. 
Nebraska. Since it is  not known t o  outcrop at any 
place  along the  P l a t t e  va l l ey ,  being known i n  t h i s  
s ec t i on  of the  s t a t e  only from well  logs ,  it i s  perhaps 
of l i t t l e  s igni f icance  f o r  t h i s  study. 1 
(2) - The Ful le r ton  formation is  a widespread and 
more o r  l e s s  continuous sheet - l ike  deposi t  of dark 
ca icareous  s i l t  and clay,  sometimes q u i t e  sandy. 
Cccupying approximately t h e  same a r e a  a s  t h e  Holdrege 
formation, i t  ranges i n  th ickness  from 0 t o  65 f e e t  
a i t h  an a v e r g e  of 20 t o  35 fee t .  The Fu l le r ton  
formation r e s t s  conformably upon the  Holdrege formation 
and i s  thought t o  have been formed during t h e  Aftonian 
in te r -g lac ia l  epoch when l e s s  ac t ive  erosion l imi ted  
sedimentation t o  f i n e  a l l u v i a l  material  and eo l ian  
sand and clay. It outcrops at the  base of the  Lovers' 
Leap b l u f f ,  on t h e  south s ide  of Cedar Creek, about one 
mile northwest of Ful ler ton i n  Nance County. I n  a few 
places ,  where t h e  overlying sands and grave l s  do not 
f u r n i s h  an adequate supply of water, wel ls  have been 
d r i l l e d  through t h e  f ine-textured Ful ler ton c lay  t o  
t h e  sa tu ra ted  g rave l s  of t h e  Holdrege format ion. 
1. The Holdrege formation i s  exposed a t  severa l  
p l aces  along t h e  Niobraxa River and may be 
expected at some po in t s  along the  Republican. 
Following its deposi t  ion t h e  Ful ler ton format ion under- 
went considerable erosion. 
( 3 )  - The Grand Island formation is a deposi t ional  
sheet of a l l u v i a l  sand and gravel  ranging i n  thickness 
from 30 t o  perhaps 150 f e e t ,  and r e s t i n g  unconforrnably 
on t h e  Ful ler ton formation. The average th ickness  
seems t o  be about 75 fee t .  The areal. extent  of t h i s  
formation seems t o  be about t h e  same as t h e  Holdrege, 
but it i s  more continuous, extending as a broad sheet 
over the  l e v e l  p l a i n s  of south cen t r a l  Nebraska at 
l e a s t  as f a r  no r th  as the  P l a t t e  valley. Similarity 
t o  t h e  Holdrege formation ind ica tes  t h a t  i t  i s  the  
l a t t e r '  e deposi t ional  equivalent ,  being laid down 
dur ing t h e  Kansan g l a c i a l  period. From t h e  bottom up, 
t h e  t ex tu re  of t h e  depos i t s  i n  t h i s  formation tend t o  
become f i n e r  and f i n e r ,  changing from coarse gravel  
t o  f i n e  sand. It i s  even poss ib le  t h a t  t h e  upper few 
f e e t  have p r inc ipa l l y  an eo l ian  origin. Though it has  
undergone considerable erosion, the  lower p a r t  of t h e  
format ion extends continuously across  and under t h e  
P l a t t e  and lower Loup va l l eys  t o  t h e  upland on t h e  no r th  
side. The Grand Island sands and gravels  y i e ld  an  
exce l len t  a p p l y  of pure water f o r  domestic use over 
most of t h i s  sec t ion  of the  s t a t e ,  and t h e  numerous 
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outcrops along t h e  P l a t t e  and Loup va l l eys  and else- 
where fu rn i sh  p r a c t i c a l l y  an unlimited supply of sand 
and grave l  f o r  i ndus t r i a l  purposes. 
(4) Conformably overlying t h e  Grand Island grave l s  
and sands is a bed of greenish-gray c lay  and f i ne  
greenish sand known as t h e  U ~ l a n d  formation. It ranges 
i n  th ickness  UTI t o  about 35 f e e t  , but i s  genera l ly  
not t h i cke r  than  5 t o  12 fee t .  I t  was apparently 
formed during t h e  Yarmouth i n t  er -g lac ia l  period follow- 
ing t h e  r e t r e a t  of t h e  Kansan i c e  sheet ,  probably 
under eros ional  condi t ions  very s imi lar  t o  those of 
t h e  Aftonian period. After deposi t ion t h e  Yarmouth 
format ion was exposed long enough t o  form a 6 t o  $ inch 
l a y e r  o f  dark-colored s o i l ,  s t i l l  evident at the  top  
of t h e  bed i n  many outcrops. Post-Yarmouth erosion 
removed the  bed i n  many places ,  leaving i t s  present 
d i s t r i b u t i o n  "pat  thy" and discontinuous . 
The four format ions  jus t  described cons t i t u t e  
vhat has recen t ly  been c a l l e d  t h e  P l a t t e  8eries . l  Well 
co re s  and exposures along t r i b u t a r y  streams and deep 
road c u t s  ind ica te  t h a t  these  four  beds, near Columbus, 
with t h e  poss ib le  exception of t h e  Upland formation, 
extend continuously across  the  wide P l a t t e  flood p l a i n  
1. Lugn, 2. G., p. 24. 
and t e r r a c e s  and f o r  a considerable d i s t ance  on e i t h e r  
side. The beds a l l  d ip  gen t ly  toward the  south and 
ea s t ,  permit t ing  water t o  escape from t h e  P l a t t e  va l l ey  
through t h e  porous sands and gravels  t o  the  Republican 
va l l ey  which l i e s  some 100 f e e t  lower. These sloping 
subsurface beds help  to account f o r  the  s t r i k i n g  l ack  
of t r i b u t a r i e s  en te r ing  t h e  P l a t t e  from t h e  south. 
The format ions  which make up the  P l a t t e  s e r i e s  
a r e  over la id  i n  most p laces  by two th i ck  beds of 
l o e s s  and loess- l ike  materials ,  together  c l a s s i f i e d  
as t h e  P la ins  series.' These a r e  t h e  Loveland formation, 
a reddish,  o f ten  sandy, c lay  of complex, but genera l ly  
eol ian ,  o r ig in ,  and the  Peorian formation, a buff- 
colored, f l ou ry  s i l t  and c l ay  deposited by wind on 
t h e  deeply d i s sec t ed  and of ten  soil-covered surface 
of t h e  Loveland. These two l o e s s  form,?tions a r e  much 
more sidespread than the  formations of the  P l a t t e  
s e r i e s ,  as they mantle an a r e a  of more than 40,000 
square miles in  t h e  eas te rn  and southern p a r t s  of t h e  
s t a t e .  The th ickness  var ies ,  but genera l ly  it in- 
c reases  toward the  west. Five miles southwest of 
Genoa, near the s i t e  of t h e  headworks of t h e  Loup 
River Publ ic  Power D i s t r i c t  P ro jec t ,  the  r i v e r  has  
recent ly  out back i n t o  the upland exposing i n  the  
s teep b lu f f  about 65 f e e t  of Peorian yellowish clay 
overlying more than 90 f e e t  o f  t h e  reddish  Loveland 
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clay. The age of the P l a t t e  va l l ey  through Nance and 
P l a t t e  count ies  i s  evident ly  post-Loveland and pre- 
Peorian, f o r  t h e  Loveland l o e s s  ends abruptly at t h e  
inner margins of t h e  upland, while the Peorian covers  
t o  a depth of severa l  f ee t  near ly  a l l  of t h e  t e r r a c e  
a r ea s  and even some sec t ions  of the  f lood plain.  
I n t o  t h i s  l e v e l  t o  r o l l i n g  surfa.ce of southeast- 
ward-sloping unconsolidated beds of gravel ,  sand, sil t ,  
and c lay ,  t h e  P l a t t e  River has cut  a broad val ley  
100 t o  200 f ee t  below the surface  of the  adjacent 
uplands. The f lood  p l a in  of the  P l a t t e  j o in s  the 
f lood p l a i n  of t h e  Loup near t h e  town of Fuller ton,  
and from there  t o  Columbus and beyond, t h e  combined 
v a l l e y s  have a width of 10 t o  15 miles. The unusual 
width of t h i s  middle sec t ion of the  P l a t t e  val ley ,  t h e  
braided stream channel, m d  t h e  deep beds of uncon- 
so l i da t ed  gravel ,  sand, and f i n e r  mater ia l  l e d  
geo log i s t s  t o  be l i eve  t h a t  t h i s  was a f i l l e d  valley. 
Unt i l  t h e  last decade it was assumed without quest ion 
t h a t  t h e  P l a t t e  River once flowed at a lower l e v e l  
through t h i s  middle sec t ion of i ts va l ley ,  and t h a t  
by a process of aggradatian it gradually r a i s e d  the  
va l l ey  f l o o r  t o  t h e  present l eve l .  T L i s  concept has 
been vigorously challenged by Dr. A. L. Lugn, of the  
Univers i ty  of Nebraska, who with an imposing ar ray  of 
geologic s ec t i ons  taken from exposures and well  l o g s  
maintains t h a t  t h e  P l a t t e  is, or was u n t i l  very recent  
times, a degrading r a the r  than an aggrading stream. 
D r .  Lugnls conclusion i s  t h a t  t h e  P l a t t e  River s ince  
t h e  Yarmouth i n t e r -g l ac i a l  epoch has cut down in to  
the  Loveland l o e s s  and t h e  broad sheets  of fluvio- 
g l a c i a l  inwash-outwash depos i t s  u n t i l  it i s  now 
flowing on the  gravels  of t h e  Grand I s land  formation. 
It has removed t h e  Loveland loe s s ,  t h e  f i n e  c lay  and 
sand of t h e  Upland formztion, and the upper sandy 
beds of  t h e  Grand Is land formation, f i n a l l y  exposing 
such coarse g rave l s  t h a t  percola t ion has  robbed t h e  
r i v e r  of most of i t s  eros ive  power. Its capaci ty f o r  
down-cutting i s  fu r the r  sapped by evaporation and the  
removal of water from the  channel f o r  i r r i g a t i o n  
purposes. 
A t  t h e  present  time t h e  r i v e r  i s  no longer 
degrading, except poss ib ly  during t inzes of flood, 
but  is  merely reworking a fern inches of sediment at 
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the surface i n to  sand b t ~ r s  and is lands  of variegated 
shapes and s h i f t i n g  dimensions. I n  a few places ,  such 
as between t h e  channels of the  Loup and t h e  P l a t t e  
i n  the  southern p a r t  of P l a t t e  County, t h e  wind has 
blown the  f i n e r  sands of the  Grand Is land f ormation 
i n t o  dunes which p r a i r i e  g rasses  have o f t en  f a i l e d  t o  
make permanent. Fortunately, f mn an a g r i c u l t u r a l  
s tandpoint ,  the calcareous Peorian l o e s s  was deposi ted 
on top  of the  s t e r i l e  sands end gravels  of the  P l a t t e  
heri-aces and ou te r  flood p l a in ,  =king poss ib le  the 
development of s i l t y  and loamy s o i l s  of high 
productivi ty.  Fortunzte it was, too, f o r  the  Loup 
River Public  Power D i s t r i c t ,  s ince  without t h i s  f ine-  
t ex tu red  base a w a t  er-bearing canal could never have 
been b u i l t  along the  f lood p l a i n  and t e r r a c e  north of 
t h e  Loup channel. 
For f a c i l i t a t i n g  a discuss ion of t h e  adapta t ion 
of t h e  Loup hydro-electric p ro jec t  t o  t h e  lanci forms 
of t h e  area,  i t  seems advisable t o  consider a l l  t h e  
f e a t u r e s  of t h e  cogbined Platte-Lou-i v a l l e y  as forming 
p a r t  of one physiographic u n i t ,  t h e  P l a t t e  Plain. 
Only the  nor th  s i d e  of t h i s  p l a in ,  from the  Loup 
River channel and nor thmrd,  is  of d i r e c t  importance 
f o r  t h i s  study. 
The Loup River i n  i t s  lower course i s  a shallow 
stream with a channel width usua l ly  l e s s  than 1,000 
f e e t ,  The g rad ien t s  of the  stream and t h e  val ley  a r e  
approximately equal ,  with a descent of  six t o  seven 
f e e t  pe r  l i n e a r  mile. Under ordinary condi t ions  t h e  
Loup River s t ays  within i t s  banks, but occasiona3ly 
a heavy r a i n  causes  i t  t o  r i s e  and overflow the  lower 
sec t  ions of t h e  f lood  plain.' The flood p l a in ,  varying 
i n  width from one-eighth of a mile t o  about two miles,  
i s  commonly l e s s  than f i v e  f e e t  above t h e  average 
I l e v e l  of the  r i v e r  , and some p a r t s  of i t#, as around 
t h e  v i l l a g e  of hfonroe, a r e  r a the r  poorly drained. 
In  only  one place  along t h e  route of the canal,  aboue 
f i v e  miles  southwest of Genoa, does the  r i v e r  curve 
aga ins t  i t s  northern va l l ey  w a l l  so as p r a c t i c a l l y  t o  
o b l i t e r a t e  the  f lood plain.  Over most of the  course, 
t h e  f lood  p l a i n  i s  bordered by one or  more a l l u v i a l  
t e r r a c e s ,  formed by the r i v e r  when it flowed at a 
higher elevat ion.  These t e r r a c e s  vary considerably i n  
e l eva t ion  and extent ,  but ,  taken a s  a chole,  they 
occupy a much g rea t e r  a r e a  than the f lood plain. 
Ordinar i ly ,  the  inner  f ron t  of t h e  t e r r a c e  i s  abrupt ,  
while t h e  outer  edge slopes gradually toward the 
upland. Although not well  defined, t h e  t e r r a c e s  vary 
1. Soi l  Surve of P l a t t e  County, Nebraska, op. c i t . ,  
-ti-+ nn. 1 27-1 2 6 ;  
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i n  height  from a few feet  above the  f lood p l a i n  t o  
75 o r  100 f e e t ,  as i n  the She l l  Creek Terrace. 
The Shell  Creek Terrace i s  a high loess-covered 
bench, f i r s t  evident a few miles nor theas t  of Oconee, 
from where it broadens t o  a width of 4 miles along 
t h e  e a s t e r n  edge of PZatte County. It extends east-  
rsard severa l  miles  beyond t h e  county boundary and 
terminates  nor th  of Schuyler i n  the southern par t  of 
Colfax county.l 8izell Creek, a f t e r  which t h e  t e r r a c e  
was named, i s  an east-flowing t r i b u t a r y  of the  Loup 
which has  cut i n t o  t h e  nor th  s i d e  of the  terrace.  
It i s  a small sprins-fed stream, near ly  p a r a l l e l i n g  
t h e  Loup for  a d i s tance  of f o r t y  miles, and f i n a l l y  
jo in ing it eas t  o f  Schuyler. It is not cut by t h e  
Power D i s t r i c t  ' s canal ,  but the canal right-of-way w a s  
only  about 115 f e e t  t o  the south of it near the  west 
s i d e  of Sec. 28, Town. 18 N., 3anqe 1 E., u n t i l  a new 
channel w a s  made f o r  Shell  Creek somewhat f a r t he r  north. 
The surface  of t h e  t e r r ace  is undulating t o  gently 
r o l l i n g ,  as t r i b u t a r y  drainages t o  Shel l  Creek on t h e  
no r th  and t o  t h e  Loup River on the south have begun 
t h e  process of d issect ion.  Lower a r ea s  of a l l u v i a l  
l and  border it on t h e  south, west, and north. This 
high t e r r a c e  remnant deserves recognit ion f o r  i t s  
important p a r t  i n  t h e  physical  background of t h e  hydro- 
e l e c t r i c  p ro j ec t ,  f o r  t h e  canal follows it  at l e a s t  
miles,  Lake Babcock i s  loca t ed  upon i t ,  and the  
Columbus Rover house i s  s i t u a t e d  at t h e  base of its 
s teep  southern fro&. 
The nor th  a ide  of the P l a t t e  P l a in  i s  admirably 
adapted f o r  the construct  ion of a  low-gradient canal. 
With p r a c t i c a l l y  no deep c u t s  and few important f i l l s ,  
the  35-mile d i t c h  c a r r i e s  the  water from t h e  Loup 
and r e t u r n s  it t o  t h e  P l a t t e  at a gradient  of 
approximately t h r ee  inches per  mile. It c r o s s  from 
t h e  f lood  p l a i n s  of the  Loup River and Beaver Creek 
west of Genoa onto a low t e r r a c e  which i t  f ollows a s  
far a s  t h e  Xonroe power house. Here t h e  water is 
dropped through the  tu rb ines  a v e r t i c a l  d i s tance  of 
32 f e e t ,  back t o  t h e  Lmp flood plain. Soon it i s  
back on another t e r r ace ,  and 8s it moves eastward it  
r i s e s  higher  and higher above t h e  more s teep ly  grading 
Loup channel and f lood  plain.  To W e  a minimum cu t ,  
t h e  canal  route  at f i r s t  avoids the highest  p a r t  of 
the  Shel l  Creek Terrace, s t ay ing  on t h e  nor th  s ide  of  
t h e  d iv ide  in  t h e  Shell  Creek drainage area f o r  a 
37 
dis tance  of some f i v e  o r  s i x  miles. Then, a f t e r  
leaving Lake Babcock, the  canal vater  c ro s se s  t o  t h e  
south s ide  of the  t e r r a c e  and i s  dropped 112 f.eet 
through th ree  s t e e l  penstocks i n t o  the  Columbus power 
house. Back on the  f lood p l a i n  the  water i s  caxried 
southeastward and then southward through t h e  t a i l r a c e  
canal t o  the  P l a t t e  River. 
Construction of the  Loup pro jec t  was f a c i l i t a t e d  
by the  presence of a number of the  requ i red  bas ic  
mate r ia l s  along t h e  Loup and P l a t t e  v a l l e y s  within 
easy hauling distance.  Gravel, needed in  tnousands 
of tons,  was pumped from t h e  banks of both  r i v e r s  and 
put i n  p i l e s  t o  be hauled away by notor trucks. 
(Fig-s. 5 and 6 ) Some of t h e  major uses of  qravel i n  
connection with t h e  p ro jec t  were fo r  surfac ing 
temporary (or  permanent) rnotor roads and railway 
s id ings  and f o r  foundation f i l l  beneath concrete and 
s t e e l  s t ructures .  A gravel  base was used f o r  sup?orting 
, t he  weight of t h e  huge penstocks at t h e  Columbus power 
housb. 
Sand, too, vas  required by the  p ro jec t  i n  enormous 
quan t i t i e s ,  mainly f o r  making concrete. The numerous 
sand p i t s  along the  va l ley  experienced a th r iv ing  
business  throughout t h e  per iod of const ruct  ion. Cement, 
an important i tem i n  such a p ro j ec t ,  i s  not  ava i lab le  
Figure 5 
Gravel pumping and grading between uFper 
end of cmal and Loup River, Scenes 
such as this are common d o n g  the lower 
Loup and P l a t t e  rivers in eastern 
Nebraska. 
F i g u r e  6 
Posi t ion of gravel  p i t  near project 
headworks with relat ion to Loup 
River* 
along t h e  Loup River, fo r  t he re  a r e  no limestone out- 
crops and, consequently, no fac to r ies .  Such outcrops 
do occur, however, along t h e  P l a t t e  River i n  ea s t e rn  
ReSraska, and with a haul of l e s s  than a hundred miles  
from t h e  cement p lan t  at Louisvi l le  a high grade product 
was ava i lab le  a t  t h e  s i t e  of t h e  projec t .  Theava i lab i l i ty  
of t he se  three  products, gravel ,  sand, and cement, i s  a 
f a c t o r  of  primary importance in  determining t h e  cos t  
of hydro-electr ic  development, f o r  the  f r e i g h t  charges 
i n  t ranspor t ing  such heavy mater ia ls  m l t i p l y  rapidly. 
It might a l s o  be mentioned i n  t h i s  connection that 
without t h e  cover of s i l t  and c lay  (Peorian l oe s s )  on 
t h e  t e r r a c e s  and outer  f lood p la in ,  seepage of water 
from t h e  canal would have been much greater .  Over p a r t s  
of i t s  length  where the canal flows on a bed of sand 
it mas found necessary t o  l i n e  t h e  canal bottom and 
inner  s lopes  v i t h  f iner- textured clay, and i f  the  c lay  
had not been so r e a d i l y  ava i lab le  t h i s  would scaxcely 
have been possible.  
Heavy const ruct ion i n  Nebraska i s  handicapped by 
t h e  l ack  of c e r t a i n  other bas ic  materials.  For ins tance ,  
t h e  Loup River power p ro jec t  had t o  r e l y  on the  f o r e s t s  
of t h e  Pac i f i c  s t a t e s  f o r  transmission l i n e  poles  and 
on the  m i l l s  of t h e  Great Lakes s t a t e s  f o r  hundreds of 
ca r loads  of s t r u c t u r a l  s t e e l .  The a v a i l a b i l i t y  of  
mate r ia l s  is a geographic f a c t o r  of v i t a l  importance 
t o  con t rac to rs  and construct ion engineers. 
Hydro-electric development on the  Great P la ins  is 
handicapped not only by physica l  conditions, such as a 
lack of " f a l l  l i n e s "  and na tu ra l  r ese rvo i r s ,  but by 
human, o r  c u l t u r a l ,  condit ions as well. The r e l a t i v e  
eparseness of t h e  population (compared with ea s t e rn  
United S t a t e s  ) and t h e  d i s t r i b u t i o n  of a l a rge  
per centage of t h e  population i ~ r  i so la ted  family u n i t e  
on individual  farms make necessary long t ransniss ion 
d i s t ances  per u n i t  of e l e c t r i c a l  market. Moreover, t h e  
r e l a t i v e  unimportance of manufacturing in t h e  economy of 
t h e  c i t i e s  of e a s t e r n  Nebraska--with the  poss ib le  
exception of Omaha--tends t o  make the  market f o r  
e l e c t r i c a l  power even i n  t h e  urban cen t e r s  qu i t e  l i r ~ i t e d .  
A f a c t o r  i n  favor of water power development i n  t h i s  
e t a t e ,  however, i s  t h e  absence of t h e  u sua l  competitors, 
t h e  m i =  raJ. f u e l s .  Coal, o i l ,  and na tu ra l  gas ham not  
been found wi th in  the  borders  of Rebraaka i n  conmercially 
exp lo i tab le  quan t i t i e s .  
A b r i e f  study of recent  population t rends  i n  
P l a t t e  County shows some i n t e r e s t i n g  development a: 
*Humphrey, P l a t t e  Center, Lindsay, Creston, Monroe, 
Duncan, Cornlea, and Tarnov. 
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From these f igu res  it i s  evident t h a t  t h e  population 
of the county as a whole is increasing normally, t ha t  is, 
at about t he  same r a t e  as the population of t he  s t a t e .  
More than half  of t he  t o t a l  population of the county 
is  classed as rural, though the  percentage of r u r a l  
population i s  slowly decreasing. The rural areas seem 
t o  have reached a point of v i r t u a l  sa tura t ion  under 
present ag r i cu l tu ra l  conditions. The eight  v i l lages ,  
due t o  improved roads and aut omobiles, heavy indebted- 
ness, and bank f a i l u r e s ,  have been s t ruggl ing t o  hold 
t h e i r  own, with four of them actual ly  showing a decline 
during t h e  ten-year period. The c i t y  of Columbus, how- 
ever, showed a marked increase i n  population, accounting 
for  $7.4 per cent o? the  t o t a l  increase fo r  t h e  county. 
A c i v i c  and indus t r i a l  survey of Columbus i n  1934 found 
t h a t  t h e  population had grown t o  7,521, a fur ther  increase 
of 9.1 per cent i n  four years,L These f igu res  would 
seem t o  indicate  t h a t  any important increase i n  popula- 
t i o n  i n  the  near future  w i l l  be confined t o  Columbus, 
and that, within P l a t t e  County, there i s  where t h e  
market f o r  e l e c t r i c i t y  i s  most l i k e l y  t o  expand. 
1. Survey made by 3. F. Durr and Co 
Engineers, Lincoln, Nebraska, 19  
(Unpbblished report).  
Though no substantiat ing s t a t i s t i c s  a re  available,  
it i s  probable tha t  the  r u r a l  population of the county 
has declined since 1930. The low pr ices  of agr icu l tura l  
products during the  depression years and the  crop 
f a i l u r e s  which accompanied the  severe droughts of 1934 
and 1936 wrought economic havoc among the  debt-burdened 
farmers. Many l o s t  their farms and only with the  a i d  
of federal  loans were they able t o  keep a few work 
animals and m i l k  cows. Others, disheartened by t h e i r  
f a i l u r e  t o  make a l iv ing  i n  Nebraska, sold t h e i r  pr iva te  
property and l e f t  the  s ta te .  Dozens of families "sold 
out# and went west, t o  California, Oregon, and 
Washington. A few have returned t o  Nebraska; the  
majority of them have not. 
A representative case i s  tha t  of the  nearest 
neighbors of t h e  m i t e r ' s  parents. This family, l i k e  
most American farm families, profi ted by the  high grain 
and l ivestock p r i c e s  of the  World PDar period. In 1918 
it  boasted of a debt-free farm of 320 acres. Feeling 
prosperous, the  family bought a farm of 160 acres  
and, on the upward wave of pr ices ,  resold i t  i n  a 
short t i m e  with a prof it of about $6,000. This money 
was spent as a down payment on a half section of 
other land i n  the vicini ty .  The price was $265.00 
per acre. It seemed the wise thing t o  do--land values 
were rising--everyone was buying property. &@gages 
were given on a l l  the  land, including the home place, 
t o  secure the  payment of the  remaining obligation. 
For a f e w  years a l l  went well. Crops were good, 
p r i ces  were high, in te res t  was paid, and a beginning 
was made on the  pr incipal  of the  debt. Then pr ices  
f e l l ,  drought years came, and in te res t  payments 
lagged. The loans became due, and foreclosures were 
made. Bdortgage holders took over the  farm, not only 
the  two quarters  bought a f t e r  the  w a r ,  but the  home 
place as well. The accumlated d e f i c i t ,  including 
i n t e r e s t ,  amounted t o  about $40,000. No new loans 
were available. In  the autumn of 1936, the  family sold 
i ts household goods and a few remaining l i v e  animals, 
loaded i n  the family car, and l e f t  f o r  Washington t o  
t r y  t o  make a new s t a r t .  Beighbore gave them a fare- 
well party,  f o r  they were widely known and well 
respected i n  the  community. Their going l e f t  an 
empty place i n  the  neighborhood, because the pments  
had l i v e d  most of t h e i r  l i v e s  on the  same farm. The 
grandparents had homesteaded the  place more than f i f t y  
years before. 
Among the farmers who have remained, there i s  much 
unrest and dissat isfact ion.  Land holdings change 
frequently, and short-term leases  prebominat e. I n  
the r u r a l  school d i s t r i c t  where the writeye parents 
l i v e  ( ~ i s t r i c t  63, P l a t t e  County), there a r e  28 farms. 
Between the 1936 and 1937 crop seasons, nine of these 
farms changed hands. O f  the  families which moved, 
one remained i n  the d i s t r i c t ,  s i x  moved out of the 
d i s t r i c t  but r e s e t t l e d  in  neighboring communities, and 
two l e f t  the s ta te .  Within the d i s t r i c t ,  f ive  of t h e  
vacated farms were rented by neighbors who thus added 
t o  t h e i r  own holdings. Three of the  houses on these 
farms w i l l  be unoccupied during the 1937 s-son. 
Three new famil ies  moved in to  the  community. Bone 
of the  res idents  of the  d i s t r i c t  purchased new land 
i n  the d i s t r i c t ,  but three former land owners l o s t  
t h e i r  f a r m s  through mortgage f oreclasure. 
Such conditions as have just been described a r e  
not favorable f o r  the  sale  of e l e c t r i c i t y  i n  the rural 
sect ions  of P l a t t e  County. The writer does not claim 
t h a t  t h e  example given represents the  whole situation. 
He merely o i t e s  it a s  an i l l u s t r a t i o n  of current r u r a l  
economics i n  an area f o r  which more general -fa are 
not available. While t h i s  unstable s i tua t ion  pe r s i s t  6 ,  
t h e r e  s e e m  l i t t l e  l ike l ihood  tha t  e l e c t r i c i t y  can 
at present  reach t h e  l i v i n g  rooms of a majority of 
t h e  farm homes i n  t h e  county. Several t e n a n t s  when 
asked whether o r  not they intended t o  buy e l e c t r i c i t y  
from t h e  Loup River Public Power D i s t r i c t  s a i d  they 
d i d  not know-they would i f  t h e  landlord would wire 
t h e  house and i n s t a l l  t h e  f ix tures .  The landlords d i d  
not seern eager t o  do t h i s ,  e spec ia l ly  s ince  t h e i r  
share-rents during t h e  last  t h r e e  years  amounted t o  
p r a c t i c a l l y  nothing. A decl in ing percentage of  home 
owners is an unfavorable s i tua t ion ,  one reason beirig that  
it makes t h e  add i t ion  of permanent improvements, such 
as the  i n s t a l l a t i o n  of e l e c t r i c  l i g h t s ,  seem uneconomi- 
c a l  and, hence, unnecessary. 
A more favorable aspect of the  rural s i t u a t i o n  f o r  
the  Loup River Publ ic  Power D i s t r i c t  i s  the  f a c t  t h a t  
such a s m a l l  percentage of t h e  farms a r e  now supplied 
with e l e c t r i c i t y .  When b e t t e r  f i nanc i a l  condit ions 
r e t u r n ,  a ready market f o r  e l e c t r i c i t y  l o r  both l i g h t  
and power may open up i n  t h e  rural d i s t r i c t s ,  A s t a t e  
survey by the  Federal Emergency Relief Administration 
(FERA) i n  1934 showed t h a t  t h e r e  were 2,174 farms i n  
P l a t t e  County. S l i gh t ly  more t han  half  (53 per  cent )  
of t he se  farms were occupied by owners i n  t h a t  yeas. 
O f  the  2,174 farms, only 114 were being supplied with 
e l e c t r i c  it y from privately-owned power l i n e s ,  and 
I 
a somewhat l a r g e r  number were using small home p lan t s .  
I n  answering ques t ionnaires  sent out by t h e  Loup 
River Public Power D i s t r i c t ,  a l a rge  majority of t h e  
farmers indicated  t h e i r  wil l ingness t o  become 
custoners  of t h e  D i s t r i c t  if s a t i s f ac to ry  terms of  
purchase could be agreed upon. It is expected t h a t  
the  Rural E l e c t r i f i c a t i o n  Administration (RE.4) of 
the  f ede ra l  government w i l l  g rant  money f o r  t h e  
oonstruct ion of rural l i n e s ,  and t h a t  t h e  farmers w i l l  
be c a l l e d  upon t o  pay only f o r  t h e  d r i n g  and f i x t u r e s  
and t h e  ac tua l  amount of e l e c t r i c i t y  consumed. The 
r u r a l  market i s  a very f l e x i b l e  market, fo r ,  un l ike  
i n  t h e  c i t i e s ,  domestic use  is not confined t o  l i g h t i n g  
t h e  home and opera t ing a few household appliances. I f  
economic condit ions j u s t i f y  it, t h e  farmer can i l luminate  
h i s  barn, chicken house, and o ther  outbuildings, and 
use  e l e c t r i c  power t o  pump h i s  water, g r ind  h i s  g r a in  
and feed, milk h i s  cows, and even charge the  wires i n  
h i s  pas tu re  fence t o  keep out t h e  neighboys bull .  
1. Figures  from a speech by Dewey DeBoer, E l ec t r i ca l  
Engineer, Harza Engineering Company, given at rural 
school D i s t r i c t  No. 40, P l a t t e  County, June 22, 
1936. 
While the  Loup River Public  Power District has 
t h e  r i g h t  t o  supervise r u r a l  d i s t r i b u t i o n  d i r e c t l y  
only i n  P l a t t e  County, o ther  counties  may, i f  they 
choose, organize separa te  power d i s t r i c t s  under the 
REA and buy e l e c t r i c i t y  where i t  i s  avai lable .  Up t o  
Apr i l  $, 1937, nineteen r u r a l  power d i s t r i c t s  have been 
e s t ab l i shed  i n  t h e  s t a t e ,  severa l  of which contemplate 
buying e l e c t r i c i t y  from t h e  Loup p lan t  at Columbus. 1 
The market f o r  e l e c t r i c i t y  i n  r u r a l  a reas ,  how- 
ever,  seems t o  be l im i t ed  by economic condit ions t o  
a r a t h e r  slow development. Meanwhile, t h e  Loup River 
Publ ic  Power D i s t r i c t  must r e l y  upon the  c i t i e s  of 
e a s t e r n  Nebraska as markets f o r  most of i t s  output. 
Here t h e  D i s t r i c t  runs  i n to  d i r e c t  competit ion with 
municipally-owned steam p l a n t s  and %high lines-f 
p r i v a t  e l  y-owned power companies. Urban homes and 
houses 
b u s i n e s s b e  a l ready  supplied with e l e c t r i c i t y ,  though 
cheaper r a t e s  would probably induce them t o  consume 
more. The success of t h e  Loup p ro j ec t  w i l l  depend, 
i n  a l a r g e  mearmre, upon i t s  a b i l i t y  t o  produce 
e l e c t r i c i t y  more cheaply t h a n  do t h e  steam p l an t s  
a l ready es tabl ished.  The Loup D i s t r i c t  has sent 
1. The Lincoln S t a t e  Journal ,  April  8 ,  1937, evening 
e d i t  ion. 
representa t ives  t o  meet with administrat ive bodies i n  
a number of c i t i e s  and towns i n  eas te rn  Nebraska with 
a view t o  inducing them t o  buy e l e c t r i c i t y  from t h e i r  
plant.  With some of these,  t e n t a t i v e  con t rac t s  have 
been drawn up, though f i n a l  arrangement s await t h e  
f i x ing  of a d e f i n i t e  cost-scale. A t  t h e  same time, 
the  cost-scale w i l l  i n  i t s e l f  be determined l a rge ly  
by t h e  number of t e n t a t i v e  con t rac t s  arranged. 
Economic i n t e r e s t s  of p r i v a t e  and municipal power 
p l a n t s  do not c l a s h  a s  d i r e c t l y  with t h e  Columbus 
p lan t  as might seem apparent at f i r s t ,  f o r  the  companies 
opera t ing steam p l a n t s  a r e  o f t en  g lad  t o  buy e l e c t r i c i t y  
from a hydro p lan t  i f  t h e  l a t t e r  can produce and s e l l  
it more cheaply. A s  an example, the  o f f i c i a l s  of 
t h e  present  power-distributing organizat ion i n  Columbus 
have cons i s ten t ly  expressed a wil l ingness t o  buy 
e l e c t r i c i t y  f rorn t h e  Loup River Public Power D i s t r i c t  
i f  and when it i s  shown t h a t  such a move would r e s u l t  
i n  lower ra tes .  
Another favor able aspect of the  market s i t u a t i o n  
is the steady growth of population i n  t h e  c i t i e s  of 
e a s t e r n  Nebraska. The r a t e  of t h i s  growth i n  Columbus 
has already been noted. A s  t h e  population increases  
t h e  present  steam power producing p l a n t s  w i l l  become 
l e s s  and l e s s  a b l e  t o  meet t h e  demand, and hydro- 
e l e c t r i c  p l a n t s  w i l l  be ready t o  s t ep  i n  and supnly 
the  deficiency. This is, of course, contingent on 
the a s sumt ion  t h a t  the  hydro p l a n t s  w i l l  be able  t o  
prove themselves m r e  e f f i c i en t .  If t h e  water power 
p l a n t s  a r e  successful  i n  subs t an t i a l l y  reducing 
e l e c t r i c i t y  c o s t s ,  it  i s  reasonable t o  bel ieve  t ha t  
eas te rn  Nebraska w i l l  experience a marked in f lux  of 
manufacturing indust r ies .  Columbus c i v i c  boosters  
a re  proudly v i s ion ing  t h e  development of  t h e i r  c i t y  i n t o  
an i n d u s t r i a l  metropolis based upon t h e  chew power 
developed by t h e  harnessing of the  lower Loup. 
And why not?  Why should t h e  i n d u s t r i a l  es tabl ish-  
ments of such a well-located Nebraska c i t y  be l imi ted  
t o  t h e  mi l l ing  of l ives tock  feed,  the  processing of 
poul t ry  and d a i r y  ~ r o d u c t s ,  t h e  oanning of meate and 
vegetables,  and t h e  bo t t l i ng  of so f t  d r inks  f o r  a small 
t r a d e  area?  Outside of her neighboring smaller towns, 
Columbus i s  known i n d u s t r i a l l y  f o r  l i t t l e  but the  
manufacture of wooden-soled shoes, worn by creamery 
workers and beach loungers. Is t h e r e  any reason why 
Columbus should not a t t r a c t  a fac tory  fo t  t h e  making 
of l e a t h e r  shoes? Why should Iiebraska cowhidea be 
shipped t o  St. Louis or Chicago or  Cincinnati  t o  be  
made i n t o  shoes f o r  Nebraska farmers and townspeople? 
Why should not l e a t h e r  shoes and a score of other  
products be made near t h e  source of raw mater ia ls  i n  
ea s t e rn  Nebraska? The answer i s  a matter of  production 
cost s--ef f iciency.  I f  hydro-electric vower can lower 
product ion c o s t s ,  perhaps ea s t e rn  i n d u s t r i a l  p l a n t s  
nil1 bu i ld  branch f a c t o r i e s  i n  t h e  c i t i e s  of 
a g r i c u l t u r a l  Nebraska so as t o  use  t h i s  s t a t e ' s  
cheap hydro-elect r i c  power. 
Rater power has been o f  much l e s s  r e l a t i v e  
importance in  Nebraska than i n  t h e  country as a 
whole up t o  t h e  present  time. During the  nine years  
from 1923 t o  1 9 3  inclus ive  the  t o t&  production of 
e l e c t r i c i t y  f o r  publ ic  use i n  t h e  United S ta tes  w a s  
707,350,061 thousand k i l o ~ a t t  s, of which 250,647,12$ 
thousand ki lowatt  s, or about 35 per cent ,  was produced 
by water power. During t h e  same period i n  Nebraska 
t h e  t o t a l  product ion w a s  4,014,442 thousand ki lowat ts ,  
of which 2gg,743 thousand ki lowat ts ,  or about 7 per  
c e n t ,  was produced by r a t e r  power. A t  t h e  same time, 
i n  Nebraska, the  to tad  production of e l e c t r i c i t y  
increased by gS ne r  cent ,  while t h e  production by 
water power increased only 61 per  cent.' U p  t o  
1. % e c i a l  Survey R e ~ o r t ,  x. G., pp. 389-390. 
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about 1932, f o r  the country as a whole, hydro-e lec t r ic  
power seemed t o  be dwindling in importance. The small 
r i v e r s  which were e a s i l y  adapted t o  porer  developrnent 
were already harnessed. To harness the  l a r g e  r i v e r s  
and t h e  smaller streams not so  well adapted f o r  
development e n t a i l e d  enormous i n i t i a l  cost. Individuals ,  
corpora t ions  and m n i c i p a l i t  i e s ,  deal ing i n  e l e c t r i c a l  
power hes i t a t ed  so Co burden themselves with debt,  
and. consequently they b u i l t  steam plants .  Coal and 
o i l  l i gh t ed  t h e  homes and f ac to r i e s ,  while roost of t h e  
r i v e r s ,  l i k e  t h e  Loup i n  Nebraska, oflowed unvexed 
t o  t h e  Sean. 
By f ax  t he l a rges t  percentage of t h e  e l e c t r i c i t y  
developed i n  Nebraska up t o  1937 =as generated i n  
steam p l a n t s  us ing as f u e l  bituminous o r  sub-bituminous 
coal.  The l a r g e s t  of these  was tha t  of t h e  Xebraska 
Power C o ~ a n y ,  rrith headquarters i n  Omaha. From t h e  
Omaha p l a n t ,  high tension transmission l i n e s  ca r r i ed  
t h e  current  throughout much of t h e  eas te rn  pa r t  of the  
s t a t e .  Nany towns within t h e  a r e a  found it more 
s a t i s f a c t o r y  t o  operate t h e i r  own municipal steam plants .  
The c i t y  of Columbus i s  now (April ,  1937) and 
has  been fo r  severa l  years  supplied with e l e c t r i c i t y  
by t h e  Horthwestern Public  Service Company, a subsidiary 
of bfiddlewest U t i l i t i e s ,  with general of l i c e s  a t  
Huron, South Dakota. In  t h e  sunoaer of 1936 t h i s  
company w a s  aupylying 209 towns i n  North and South 
Dakota and Nebraska. The Colucibus p lan t ,  valued at 
$64j,000, i s  used only l o r  nstand-inn purposes, as 
t h e  company f i n d s  it more economical t o  b r ing  i n  
cur ren t  over t h e  t ransmission l i n e s  from i t s  l a r g e r  
steam p l an t  a t  Grand Island. Though no d e f i n i t e  
dec i s ion  has been made, t h e  contract  with the Grand 
I s l and  p lan t  w i l l  probably be severed i f  and w3en t h e  
company begins buying power from the  Loup River Public  
Power ~ i s t r i c t  .l
1. Personal conference with Mr. B. F. Darner, 
Northwestern Publ ic  Service Company, Columbus, 
Nebraska. 
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HISTORY OF WATER POWER DEVELOPMENT ON THE 
LOWER LOUP RIVER 
If f o r  some reason the  water in the  Loup River 
should r i s e  1 0  f e e t  above i t s  normal l e v e l ,  it mould 
transform i t s e l f  i n t o  a v e r i t a b l e  Amaion. The t r a n q u i l  
l i t t l e  stream, s a f e l y  r e s t r a ined  by low sandy banks 
would t a k e  on t h e  appearance of a broad eastward- 
moving sea  severa l  miles i n  width. VaiZley t o m s  would 
be flooded, and h i ~ h m y s ,  r a i l r o a d  t r acks ,  hay s tacks ,  
corn f i e l d s ,  and l ives tock would be swept away. It 
would be a major d i s a s t e r .  But the  Loup probably w i l l  
no t  r i s e  1 0  fee t .  
Last s u m e r  a young man l i v i n g  i n  the  northern p a r t  
of P l a t t e  County asked the  wr i te r ,  i n  a l l  seriousness,  
why t h e  Loup a i v e r  Public Power D i s t r i c t  went t o  the  
expense and t roub le  of buying so much land and digging 
such a b ig  canal nor th  of  t h e  r ive r .  my, he wanted 
t o  know, w a s  not a dam b u i l t  across  the  Loup r i v e r  t h a t  
would hold back the  water and r a i s e  i t s  l e v e l  u n t i l  a 
f a l l  could be c rea ted  and e l e c t r i c i t y  generated on the  
spot. He r e a d i l y  understood when the  substance of t h e  
preceding paragraph w a s  explained to h i G  I f  a dam 
b u i l t  across  the  r i v e r  at t h e  present s i t e  of t h e  
d ivers ion s t ruc tu re s ,  southwest of Denoa, were t o  be 
made high enough t o  c rea te  a f a l l  of 145 f e e t  , o r  an  
equivalent  of t h a t  obtained at t h e  Columbus and Monroe 
povrer houses, it would back t h e  water up t h e  va l ley  f o r  
more than  20 miles. The dam would have t o  be 13 miles 
long, extending across  t h e  f lood p l a in  and t e r r a c e s  
of both t h e  Loup and the p l a t t e r 1  but even a f t e r  sub- 
merging hundreds of square miles of v a l l e y  land the  
goal would not be  at tained.  Raising the  water l e v e l  
145 f e e t  would not only cover t h e  t e r r aces  but mould 
push it up t o  t h e  t op  of the  d iv ide  south of the P l a t t e  
and a c t u a l l y  cause an overflow in to  the  bas in  of t h e  
Republican. Such a f a n t a s t i c  p ro jec t  i s  c l e a r l y  in  
t h e  realm of t h e  r id iculous .  
Hydro-electric power has  been develo:,ed at more 
t han  30 po in t s  within the  Loup River bas in  but ,  a s ide  
from t h e  l a rge  p ro jec t  now nearing completion, only 
n ine  of these  power p l a n t s  a re  ex i s t ing  today. &all 
p l a n t s ,  many of them crude and i n e f f i c i e n t ,  have been 
b u i l t  on the var ious  t r i b u t a r i e s  of the Loup a t  or  
1. The f lood u l a i n s  of t h e  P l a t t e  and Loup u n i t e  
near Fullerton. 
near Boelus, Sargent, Erickson, Cedar Rapids, 
Ful ler ton,  Arnold, Callaway, Ravenna, Litchf  i e ld ,  
Mason City,  Ansley, Loup City,  Albion, St .  Edward, 
and Spaulding. Of these,  t h e  p l an t s  at Arnold, 
Callaway, Ravenna, L i t  chf i eld ,  Mason City,  Ansley , 
and Loup City have been abandoned o r  destroyed by 
high water. The e x i s t i n g  p l a n t s  a r e  shown by the 
I following table:  
Tota l  energy developed 1 2,515 KW 
I n  cases ,  the small hydro p l a n t s  a r e  now 
Capacity of Stream 
owned by p r i v a t e  u t i l i t i e s  companies which use them 
Location of 
t o  supplement t h e  power from t h e i r  own inter-urban 
Middle Loup 
Niddle Loun 
Cedm River 
Cedar River 
Cedar River 
Cedar Yiver 
Beaver Creek 
Beaxer Creek 
high l i n e s .  
These p l an t s ,  though they  have provided valuable 
P lan t  P lan t  i n  101 
l i g h t  and power f o r  t h e  towns where they are  located,  
Boelus 
Lake Doris, Sargent 
Erickson 
Spaulding 
Cedar Ranids 
Fu l l e r t on  
Albion 
St. Edward 
1. Spec ia l  -Survey Report, op. c i t . ,  p. 201. 
1,000 
200 
350 
75 
2% 
100 
90 
a r e  dwarfed by t h e  huge developments a t  Nonroe and 
Columbus. The capaci ty  of the  Eonroe p l an t  i s  t o  
be about 7,$00 KW and tha t  of t h e  Columbus plant  
about 39,900 KW. Together they w i l l  increase  t h e  
hydro-electric output of t h e  Loup basin by nearly 
1,900 per  cent. 
It w i l l  probably never he known who was the  
f i r s t  person t o  recognize the  i n d u s t r i a l  value of t h e  
Loup River. Cer ta in ly  as e a r l y  as 1879 the re  was 
considerable d i scuss ion  of the p o s s i b i l i t y  of water 
power development , as ind ica ted  by the  following i tems 
I from a Columbus newspaper p r in t ed  i n  t h a t  year: 
"A gentleman who has t rave l led  the  Missis- 
s ipp i  r i v e r  says t h a t  a current  or  undershut 
wheel would he a success on the  Loup f o r  
manufacturing purposes. 
"The se rv ices  of a c i v i l  engineer have 
been secured t o  examine water and water 
courses of the  Loup r i v e r  am!, t o  state whether 
it would be a p r ac t i cab l e  scheme t o  get  water 
power from the stream. 
#There a e  thousands of d o l l a r s  f o r  the 
man or company t h a t  w i l l  control  t h e  waters 
of t h e  Loup r i v e r  f o r  m i l l  and manufacturing 
purposes. It w i l i  be done i n  t h e  near future."  
The wr i te r  was not a b l e  t o  f i nd  out  whether t h e  
survey mentioned above was a c t u a l l y  made. A t  any r a t e ,  
1. Quoted i n  The -Columbus Dail  Tele~ram,  August 31, 
1936, second sdct ion,  pp-i. 
no power ? lan t  w a s  b u i l t  a t  t h e  t i m e ,  and no d e f i n i t e  
a c t i o n  w a s  taken on r i v e r  development u n t i l  f i f t e e n  
years  l a t e r .  
There a r e  s t i l l  many farmers i n  ea s t e rn  Nebraska 
who r e c a l l  v i v i d l y  t h e  summer of 1894. For 40 years  
they awed t h e i r  ch i ld ren  and grandchildren with s t o r i e s  
of " t he  d ry  year",  t e l l i n g  them how, in  t h e  short  
space of l e s s  t han  a week, a scorching J u l y  wind 
sweeping up from Kansas burned t o  a c r i s p  t h e  half- 
grown corn crop. After witnessing t h e  devas ta t ing  
e f f e c t s  of t h e  drought of 1934 and the  drought-grass- 
hopper d i s a s t e r  two years  l a t e r ,  we, t h e i r  pos t e r i t y ,  
a r e  no longer impressed. 
It was the  year before t h e  drought of 1894 t h a t  
a c o q a n y  w a s  organized t o  bu i ld  a five-mile i r r i g a t i o n  
cana l  along t h e  v a l l e y  of t h e  lower Loup River. The 
cana l  w a s  t o  convey water from t h e  r i v e r  t o  t h e  f lood  
p l a i n  a few f e e t  above t h e  r i v e r  l eve l  f a r t h e r  down- 
stream, where crops were suf fe r ing  a t  the  t ime from 8 
de f i c i ency  of moisture. A small amount of hydro- 
e l e c t r i c  power w a s  t o  be developed a8 a supplementary 
f e a t u r e  of t h e  i r r i g a t i o n  projec t .  The p r o p o s a  t o  
vote  bonds f o r  t h e  p ro jec t  was dropped, however, and 
nothing came of  t h e  plsns. I n t e r e s t  was renewed i n  
the  project  the  following spring with the organization 
of t h e  Columbus Power and I r r iga t ion  Company, but 
again no construction was undertaken. 
Three years l a t e r ,  i n  1e96, a new company, t h e  
1Jebraska Central b r i g a t  ion Company, was organized t o  
water the  bottomlands along the Loup. Only i r r i g a t i o n  
w a s  contemplated t5is time. Under the ac t ive  leader- 
ship of the  company president, Mr. H. E. Babcock, a 
canal  and control  works were bu i l t  which served the  
lands i n  P l a t t e  County below Genoa u n t i l  1902. Because 
of the  abundant r a i n f a l l  of l 9 O O  and 1902, the  farmers 
neglected t o  pay t h e i r  water rents. The ditches f e l l  
i n t o  disrepair  and f i l l e d  with silt. The project  w a s  
abandoned with the  happy conclusion that  i r r i g a t i o n  
along the  lower Loup River w a s  unnecessary. 1 
In  sp i t e  of the  Eailure of the i r r iga t ion  project ,  
M r .  Babcock, f o r  whom the  present Lake Babcock was 
named, was convinced tha t  Loup River waters could be 
devoted to  power development. For several y e a s  f o l l o w  
ing 1902, M r .  Babcock spent much of h i s  time seeking 
support and f inancia l  a id  f o r  h i s  idea. He ap?ealed 
t o  a number of leaders  i n  t h e  u t i l i t i e s  f i e l d  i n  t h i s  
1. These statements a re  based on material compiled by 
A. C. Hasterlo, Loup River Public Power Dis t r ic t  
guide, from newspaper f i l e s  and other sources, 
including personal comrmmica.t ion. 
country, and at one time he even nresented h i s  p lan  
t o  a group of Swiss c a p i t a l i s t s  and engineers. In 
1912, while represent ing t h e  Doherty u t i l i t i e s  
i n t e r e s t s ,  M r .  Babcocic orp .n ized the  Nebraska Power 
Company and secured water r i g h t s  in  the  P l a t t e  val ley.  
The company a c t u a l l y  b u i l t  and operated a 60bhorse-  
power n l an t  at Genoa, a t  a reputed cost  of #35,000, 
and i n  a repor t  submitted t o  t h e  s t a t e  i r r i g a t i o n  
board, Eovember 25, 1912, it reported having spent more 
than $64,000 i n  t h a t  l o c a l i t y  promoting i t s  plans. 
The Webraska Power Company a l s o  dreamed of water power 
f o r  Columbus, and con templ~~ted  building a huge dam 
on t h e  Loup wi th  headgates four miles west of  t h a t  
City. The Arnold K. Koenig Company and the  Central 
Power Company claimed t o  have p r i o r  water r ights .  
Construction was delayed f o r  many months by l i t i g a t i o n  
i n  d i s t r i c t  cour t ,  but a f t e r  considerable expense, t h e  
Nebraska Power Coqany won t h e  suit. 
#The water power r i g h t s  of t h e  Nebraska 
Power Company were so ld  t o  H. L. H o l l i s t e r ,  
of Chicago, i n  3.914, Bbr. Hol l i s t e r  v i s i t e d  
Columbus and decided t o  go ahead wi th  t h e  
proposed plans.  The good c i t i z e n s  of P l a t t e  
County were s t a r t l e d  when M r .  H o l l i s t e r  
placed an order  fo r  450,000 f e e t  of lumber 
and 14,000 b a r r e l s  of cement t o  be used i n  
t h e  const ruct ion of t h e  dam. The s to ry  
becomes hazy a f t e r  t a i s  b ig  order was placed. 
Hol l i s te r  l e f t  Columbus, the  lumber and 
cement f a i l e d  t o  a r r ive ,  and t o  t h i s  day, 
the  'huge da cost ing $3,000,000~ remains 
t o  be b u i l t .  3 
I n  the  e a r l y  1920'8, the  l a t e  Senator R. B. 
Howell devised a system of water power p l an t s  i n  
eas te rn  Nebraska. H i s  plan, which was never under- 
taken, included a proposal f o r  power development on 
the  lower Loup River. 
Several t imes during the  f o r t y  years preceding 
1972, engineering surveys had been conducted along 
the Loup River, and it was generally conceded by those 
i n  a pos i t  ion t o  know t h a t  hydro-electric development 
i n  t h e  v i c i n i t y  of t he  present project  would be 
practicable.  In  each case, however, i n t e re s t  w a s  
lacking,  or  su f f i c i en t  cap i t a l  w a s  not avai lable  t o  
the  promoters. The large privately-owned u t i l i t i e s  
companies concentrated on increasing t h e  eff iciency of 
t h e i r  steam p l a n t s  and on extending t h e i r  urban 
markets. C i t i e s  and v i l l ages  were supplied en t i r e ly  
by nhigh l ines- i th  the exception of a few which had 
supplementary municipal plants .  The cost  of building 
transmission l i n e s  through rural areas appeared so 
1. Francis Dischner i n  H y ; v r n ,  heranciscans 
i n  Nebraska, 1931, p. 
-
high t h a t  market condit ions would not j u s t i f y  it. 
Unless they were fo r tuna te  enough t o  l i v e  near an 
inter-urban high l i n e ,  farmers r e r e  usua l ly  without 
e l e c t r i c i t y .  A few had small home l i g h t i n g  plants ,  
e i t h e r  of the  s torage  b a t t e r y  o r  carbide gas type. 
The g ree t  major i ty  of t h e  farms ?ere l i g h t e d  only wi th  
lamps and l a n t e r n s  burhing kerosene or gasoline. While 
t h e  peasants  i n  France, Sweden, and Switzerland 
enjoyed t h e  b e n e f i t s  of well-l ighted homes, the  more 
prosperous farmers of ea s t e rn  Nebraska had t o  be 
content with coa l  o i l  lamps. They l i v e d  too f a r  
apar t .  Many of them d i d  not mind, however, a s  they 
had shiny automobiles in  which they could leave t h e i r  
dusky ho-es and d r ive  t o  t h e  neighbors o r  the  nearest  
town. 
The c i t y  of Columbus has  been fo r tuna te  i n  having 
an e s p e c i a l l y  a c t i v e  group of c i v i c  boosters.l  Within 
the  pas t  few y e a s  they  have been i n f l u e n t i a l  in  
secur ing funds from t h e  f ede ra l  government fo r  t h e  
const ruct ion of 100 miles  of paved road e a s t  and west 
of the  c i t y ,  a $100,000 bridge across the  P l a t t e ,  a 
$200,000 bridge ac ross  t h e  Loup, a $j00,000 viaduct 
over t h e  r a i l r o a d  t racks ,  a new $75,000 sewer p ro j ec t ,  
1. Unless otherwise indicated,  a l l  of t h e  f a c t s  i n  
t h e  following paragraphs have been se lec ted  f90m 
t h e  f i l e s  of  The Columbus Daily Tele~ram. The 
i n t e r p r e t  a t  ion, however, i s  s t r i c t l y  my own. R.E.O. 
and f i n a l l y  t h e  #12,000,000 hydro-electric project .  
A s  t h e  e d i t o r  of a d a i l y  newspaper i n  a neighboring 
c i t y  remarked, ". . . these  t9 ings  d idn ' t  jus t  happen 
f o r  Columbus. ' Columbus men worked t o  achieye them, 
not  a lone  by exe r t i ng  t h e i r  polit icaJ.  influence, but 
a l s o  by s t r i v i n g  t o  improve t h e  l oca l  condi t ions  s o  
t h a t  such expenditures might be j u s t i f i ab l e .  
The Loup Xiver Public  Poser D i s t r i c t  Project was 
not t h e  outgrowth of c r y s t a l l i z e d  publ ic  opinion. 
It was not  t h e  r e s u l t  of a popular demand f o r  cneaper 
e l e c t r i c i t y  r a t e s .  The o ld  p lan  f o r  developing power 
on t h e  lower Loup had become p r a c t i c a l l y  a dead issue. 
It was r a t h e r  t h e  r e s u l t  of t h e  &for t s  of a  few 
ind iv idua l s  whose s p i r i t e d  enthusiasm and r e l e n t l e s s  
a g i t a t i o n  overcame the  obs tac les  which l a y  betsreen 
d e s i r e  and a f e d e r a l  grant. I n  t h e  suminer of 1932 
t h e  "reat Depression" was near i t s  depths. Grain 
and l i ve s tock  p r i c e s  were at almost unheard of lows. 
R e t a i l  t r a d e  i n  t h e  towns was sluggish,  and reaJ. e s t a t e  
p r i c e s  had sagged f a r  below t h e  previous levels .  
Columbus c i t i z e n s ,  motivated by a des i r e  f o r  common 
and individual  p rosper i ty ,  thought of a way out. 
They got busy and "old* t h e i r  idea  t o  t h e  c o m m i t y ,  
and then -oersis ted u n t i l  they  had convinced the  
United S t a t e s  government. 
The idea came t o  l i g h t  at a noon luncheon held  
a t  Hotel Thurston on September 15, 1932. This  meeting, 
at tended by about 30 business and profess ional  men of 
t h e  c i t y ,  had been ca l l ed  by P h i l  Hockenberger, a 
young Columbus r e a l t o r  and loan  agent, prominent i n  
many c i v i c  a c t i v i t i e s .  I&. Hockenberger proposed t o  
t h e  group assembled t ha t  an attempt be made t o  revive  
t h e  o ld  water power development projec t  on t h e  Loup 
River,  pronounced f e a s i b l e  by a number of engineers 
some 20 y e a s  e a r l i e r .  He pointed out t h a t  the  p ro j ec t  
would reqzlire t h e  expenditure of about $3,030,000, 
much of which wmld  be f o r  l o c a l  l abor  and materials ,  
and suggested t h e  p o s s i b i l i t y  of g e t t i n g  f ede ra l  aid. 
To a l l e v i a t e  t h e  ser ious  unemployment s i t u h t  ion, the  
Roosevelt administrat ion had embarked on an  extensive 
program of pub l ic  works, and, through t h e  Reconstruction 
Finance Corporation it was making loans  and g ran t s  t o  
publicly-owned "elf- l iquidat ing corporat ionsn 
throughout t h e  country. Mr. Hockenberfrer pointed out 
t h e  advantages which would accrue t o  t h e  commnity i n  
t h e  event t h a t  t h e  Loup p ro j ec t  were approved-- 
increased t rade  and employment, higher r e t a i l  p r ice8  
and property values,  e l e c t r i c i t y  fo r  l i g h t  and power 
on f a s m s ,  and cheaper power f o r  manufacturing. I n  
company with Mr. Harold Kramer, anbther Columbus 
business man, . Hockenberger had already been t o  
Lincoln and had secured t h e  endorsement of  Attorney- 
General C. A. Sorenson and S t a t e  Engineer Roy L. 
Cochran. The proposal  of M r .  Hockenberger was 
received with an energet ic  approvol by t h e  assembled 
group, severa l  of whom spoke b r i e f l y  i n  favor of it. 
Action began immediately wi th  t h e  appointment of a 
committee t o  study t h e  problem of forming a publ ic  
power d i s t r i c t ,  and t ha t  very  afternoon M r .  Kramer 
m a s  sen t  t o  Lincoln t o  f i l e  with t h e  Department of 
Publ ic  Works a prel iminary appl ica t ion f o r  water r i g h t s  
on t h e  Loup River. 
Af ter  b r i e f  study t h e  committee of inves t iga t ion  
found t h a t  it aould be necessary t o  make a new 
engineering survey of t h e  region t o  meet t h e  require- 
ments of t h e  Federal  Power Commission and the  Recon- 
s t r u c t i o n  Finance Corporation. Since t h e  o l d  surveys 
were made, more than 20 years  before,  t h e  c o s t s  of  
e l e c t r i c i t y  had been considerably reduced as a r e s u l t  
of increased e f f i c i e n c i e s  of t h e  steam p l a n t s  and 
transmission systems. Before t h e  proposed pro jec t  could 
qua l i fy  f o r  f ede ra l  a i d  under the  nse l f - l iqu ida t ingn  
c lause  o f  the  WC, a m r e  de t a i l ed  study of the  
physica l  condi t ions  i n  the  Loup va l l ey  had to be made 
t o  determine the  approximate cos t  of construction. 
Moreover, t h e  market condi t ions  within t h e  a r e a  
which could reasonably be served by t h e  p ro jec t  had 
t o  be shown t o  be capable of absorbing the  e l e c t r i c i t y  
output of t h e  prooosed hydro plant.  Senator George 
W. Norr is  expressed a w a r m  approval of t h e  projec t  
when a Columbus delegat ion c a l l e d  on him at Ma home 
i n  McCook a.nc? presented t h e i r  ideas. 
The first press ing problem which had t o  be met 
by t h e  promotion committee w a s  t h a t  of r a i s i n g  funds 
f o r  t h e  prel iminary engineering survey, which it was 
est imated yould cos t  between #5,000 and $10,000. 
No government funds were ava i lab le ,  and the  comrt~ittee 
was faced with the  task  of r a i s i n g  the money by means 
of l o c a l  subscript ions.  A suggestion was made tha t  
t h e  l o c a l  E lks  lad-e be permit ted t o  decide whether pr 
not i t  would undertake t o  r a i s e  a l l  t h e  money, i n  
r e t u r n  f o r  which each member would be given a f r e e  
summer-home bui ld ing l o t  along t h e  edge of the  proposed 
s torage  reservoir .  The i dea  sounded a t t r a c t i v e  enough, 
but  t h e  committee did not f e e l  they could make any 
such promise. 
A f i n a n c i a l  sub-committee was appointed, and on 
December 2 a campaign fo r  r a i s i n g  $10,000 was launched. 
By t h a t  da te  pledges and t e n t a t i v e  pledges of 
i n t e r e s t e d  c i t i z e n s  already t o t a l e d  $2,300, including 
a $500 con t r ibu t ion  from t h e  Honorable Edgar Howard, 
L C . ,  a prominent c i t i z e n  of Columbus. Volunteer 
c o l l e c t o r s  canvessed individual  c i t i z e n s  and various 
c lubs  i n  Columbus, Genoa, Humphrey, and Monroe. A 
m~mber of farmers i n  the  v i c i n i t y  a l so  made contr i-  
but ions. On January 24, (1933) it was announced t h a t  
$5,500 had been pledged, and by May 24 t h e  t o t a l  had 
been brought t o  $9,300. a t i l l  t h e  d r ive  went on, f o r  
add i t i ona l  money was needed t o  help support the  
l obby i s t s  at t h e  s t a t e  l e g i s l a t u r e  in Lincoln and a t  
t h e  c a p i t o l  in  Washington, D. C. Collect ion of t h e  
pledges was f a c i l i t a t e d  by the  promise t h a t  t h e  money 
would be refunded i f  and when t h e  Reconstruct ion 
Finance Corporation approved the projec t  . Legal 
adv i se r s  indica ted  t h a t  t h e  RFC would recognize t h e  
promotion fund as a leg i t imate  expense item. 1 
Enthusiasm f o r  the  p r o j e a t  ran high. Local 
bus iness  men were p r a c t i c a l l y  i n  unanimous support. 
1. On May 1, 1937, t h e  promotion contr ibut ions  had 
not yet been refunded because no s p e c i f i c  approval 
had been given by the  PWA. Pa$y of t h e  contri-  
butors ,  however, were s t i l l  hoping. 
The pres ident  of  t h e  Columbus Business and Professional  
Women' s Club commented on it  i n  these glowing terms: 
Vle consider  t h i s  movement t h e  biggest 
opnortunity t h a t  has confronted the c i t i z e n s  
of t h i s  community fo r  many years, and we 
wish t o  be behind it t i t h  our f u l l  support 
. . . Xn addi t ion  t o  providing a l a r g e  
number of jobs the  permanent good from the  
opera t ion of t h e  p lan t  i n  making cheaper 
power ava i l ab l e  f o r  manufacturing p l a n t s  
would be immeasurable. 
Ear ly  i n  March, t h e  Columbus pro jec t  began re- 
c e iv ing  t h e  e d i t o r i a l  endorsement of prominent news- 
paper e d i t o r s  throuzhout the s t a t e ,  i n  Omaha, Lincoln, 
and smaller c4 t i e s .  The e d i t o r i a l  columns of the  
O m a h a  World-Herald st a t  ed t h a t  
n. . . t h e  c i t i z e n s  of Columbus have 
s e t  an in sp i r i ng  example f o r  the  whole 
s t a t e  of Nebraska. It i s  an example of 
en t e rp r i s e  and i n i t i a t i v e ,  of hope and 
courage, of  a r a t i o n a l  confidence i n  t h e  
f u h r e .  
Ideanvhile, t h e  preliminary survey had been s t a r t ed .  
For t h i s  m r k  t h e  corni t tee  engaged George E. Johnson 
of Lincoln, former s t a t e  engineer,  and Fred Albert 
of Columbus. These men agreed t o  donate t h e i r  t ime 
and do t h e  survey a t  cos t ,  mith t h e  committee promising 
t o  t r y  t o  secure them engineering work on t h e  projec t  
i t s e l f  providing t h e  l a t t e r  was apnroved and financed 
by t h e  WC!. The f i e l d  work w a s  begun January 23 
1. &. Johnson resigned when t h e  preliminary 
survey was completed. 
and the  report  w a s  f in i shed  and sent  t o  Washington 
about June 15. 
The work of t h e  preliminary survey consis ted  of 
severa l  phases, a study of the  water supply of t h e  
Loup, an inves t igz t ion  of t h e  land forms and subsurface 
mate r ia l s  along the  proposed route  of t h e  canal, 
d e t a i l e d  cos t  es t imates  of t h e  engineering, construct ion,  
adminis t ra t ive ,  and maintenance expenses involved, 
and a summary of e l e c t r i c i t y  consumption in  eas te rn  
Nebraska. 1 
To determine t h e  r e l ~ t i o n  of the  canal and 
r e se rvo i r sZ  t o  seepage l o s s  and t o  f i n d  out what 
n a t u r a l  foundations were ava i l ab l e  f o r  t h e  heavy 
s t ruc tu re s ,  a number of t e s t  bores were taken at t h e  
headworks s i t e  and along t h e  rou t e  of t h e  canal. Except 
at t h e  s i t e  of heavy a t ruc tu re s  such a s  the  power houses 
t he se  holes  were bored t o  a depth of only one o r  two 
f e e t  below t h e  bottom of t h e  contemplated canal. 
Including a few d r i l l e d  l a t e r  by contrac tors ,  a t  l e a s t  
131 t e s t  bores were mde. O f  these,  22 were cased 
ho les  i n  the  s a tu ra t ed  sands at t h e  headworks si te,  
1. -- Renort of Engineers, Loup River Public  Power 
D i s t r i c t ,  Columbus, Nebraska, June 1, 1933. 
P. Bdore than one rese rvo i r  were planned under the  
o r i g i n a l  scheme. 
41 were uncased holes  between the  headworks and the  
Monroe power house, 44 were uncased holes between 
the  power houses, and 24 were uncased holes d o n g  t h e  
t a i l r a c e  canal.' Later ,  wi th  t h e  aid of t h e  Conserva- 
t i on  and Survey Division of t h e  &ate  of Rebraska, 165 
t e s t  we l l s  were sunk along t h e  e i t e  of t h e  projec t  
and on e i t h e r  s i d e  t o  determine t h e  e f f e c t  of t h e  
canal and r e se rvo i r  on t h e  %round ~ a t e r  l eve l .  A 
d e t a i l e d  t o p o g r a ~ h i c  niap was made of t h e  nor th  s i d e  
of the  v a l l e y  so t h a t  the 2o-t des i rab le  rou te  f o r  t h e  
canal  might be selected.  (Fig.  7)  
Market p o s s i b i l i t i e s  were s tudied on t h e  b a s i s  
of t h e  consumption of e l e c t r i c i t y  i n  the  c i t i e s  and 
towns within a r ad ius  of 100 miles from Columbus, 
except on the  west where t h e  eas tern  s ide  of H a l l  
County formed t h e  boundary between t h e  t e r r i t o r y  of 
t h e  Loup River d i s t r i c t  and t h a t  of t h e  P l a t t e  Valley 
Publ ic  Power and I r r i g a t i o n  D i s t r i c t .  It wc.6 l a t e r  
brought out t h a t  t h e  market a r e a  was l e g a l l y  confined 
t o  Nebreska u n t i l  t h e  demand i n  t h i s  s t a t e  was 
s a t i s f i e d  and t h a t  only then e l e c t r i c i t y  could be sent  
t o  Sioux City, Council Bluffs ,  and a number of smaller 
1. Personal  conference with M r .  A. Bauer, one of the  
engineers  employed i n  making the  preliminary survey. 
Figure 7. 
Iowa towns as was contempleted i n  the  preliminary 
repor t .  1 
A s  f i n a l l y  sent  i n  t o  the  RFC f o r  approval, t h e  
prel iminary engineering -vey indicated an est imated 
t o t a l  cos t  f o r  t h e  p ro jec t  of about $5,500,000. This  
sum was l a t e r  increased t o  more than $7,000,000, 
p a r t l y  because of changes i n s i s t e d  upon by RFC and 
Federal Pover Commission o f f i c i a l s .  It was the  con- 
c lus ion  of t h e  engineers  making t h e  survey t h a t  t h e  
p ro j ec t  would make poss ib le  lower e l e c t r i c i t y  cos t s  
i n  ea s t e rn  Nebraska. Lboreover, according t o  t h e i r  
e s t  irnates, the government l oan  could be e n t i r e l y  repa id  
wi th in  25 years. c 
U n t i l  t h e  last few years ,  l i t t l e  organized a t t e n t i o n  
has been given t o  the  development of n a t u r a l  resources 
i n  Nebraske. The almost corp le te  lack of coa l  and 
o i l  and the  v i r t u a l  absence of meta l l ic  o res  i n  t h e  
1. Xo l e g a l  d e f i n i t i o n  of t h i s  provision of Senate 
File-No. 3 0  had been made up t o  May 1, 1937, 
though it seems unl ikely  t h a t  the D i s t r i c t  w i l l  
be required t o  forego sending power t o  c i t i e s  of 
e a s t e r n  Iowa i n  favor of some remote rural  
d i s t r i c t  i n  Nebraska t o  which transmission would 
be uneconomical and impractical.  Present  indica-  
t i o n s  a re  t h a t  t he re  w i l l  be a m l e  power ava i lab le  
t o  s a t i s f y  any poss ib le  demand in  both s t a t e s  f o r  
many years  t o  come. 
2. Report of Engineers, op. c i t  . 
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geologic s t r a t a  of t':is s t a t e  have discouraged great  
concentrat ions of i n d u s t r i a l  ponulation. 
So i l  has r i g h t l y  been reoognized aa one of t h e  
major n ~ t u r a l  resources  of Nebraska. Unlike the  
u s u ~ l  r e s u l t  i n  t h e  i n d u s t r i a l  realm, g rea te r  use of 
machinery i n  ag r i cu l tu r e  does no: lead t o  concentra- 
t i o n  of workers. It tends r a t h e r  t o  d isperse  them 
over wide area3 i n  search of cheap land rhere  
extensive methods of ~ r o d u c t i o n  can be e q l o y e d  t o  
advan tqe .  A f i l m  of r u r a l  population has  spread 
over Nebraska, d i s t r i b u t i n g  it s e l f  rottghly pronort ion- 
a1  t o  t h e  n roduc t iv i ty  of t h e  land. C i t i e s  and towns 
hzve apneared when needed to  serve a s  depots  f o r  t h e  
product s shipped i n  and out by the  farmers, and they 
have groan t o  f i t  t h e  s i ze  and wealth of the  r u r a l  
a r ea s  which they  represent.  Their economic condit ion 
has var ied  d i r e c t l y  with t h e  p rosper i ty  of t h e i r  rura3. 
per ipher ies .  Town and country have prospered or 
decl ined toqether  as a r e s u l t  of a comrlon bond%e t o  
t h e  s o i l  which feeds  them both. Such matters  as p r i c e  
f l u c t u a t i o n  of a g r i c u l t u r a l  products,  rurel indebted- 
ness,  farm tenancy, and the  m r e  fundamental t op i c s  of 
s o i l  oonservation and s o i l  f e r t i l i t y  have r i g h t l y  been 
given studious a t t e n t i o n  by t h e  government i n  i t s  
attempts t o  solve t h e  much-discussed but poorly defined 
a f  arm problemn. 
Water power i s  a minor ne tu ra l  resource of Nebraska, 
and, perhaps because of i t s  l e s s e r  s ignif icance,  it 
had been given l i t t l e  a t t e n t i o n  by t h e  s t a t e  and 
f ede ra l  sovernment up t o  a~bout 1930. For economic 
, 
reasons already discussed, p r iva t e  power companies t o o  
had not a c t e d  on hydro-electric p o s s i b i l i t i e s .  The 
subject  of water power development was revived by t h e  
f ede ra l  government when t h e  l a t t e r  was considering 
means of combatting the  unemployment c r i s i s .  Muscle 
Shoals and Boulder D a n  had furnished an impetus. Why 
not inves t iga te  f u r t h e r  t h e  problem of hydro-electric 
resources with a view t o  adopting a more extensive 
bui ld ing proqram i n  t ha t  f i e l d ?  In  May, 1933, a 
Senate Resolution followed by an Executive Order 
authorized the Federal Power Commission t o  undertake 
B survey and study of t h e  power resources and power 
requirements of t h e  United Sta tes ,  and of t h e  c o s t s  
of generation, transmission, and d i s t r i b u t i o n  of 
e l e c t r i c i t y .  Questionnaires were sent t o  privately-  
owned u t i l i t i e s ,  municipal p lan t s ,  and f ede ra l  agencies, 
and t he se  were supnlemented with data  gathered d i r e c t l y  
by the  Commission1 s survey s t a f f .  Though the  f i r s t  
r epor t  of the  Commission was not  made u n t i l  March, 
1975, t h e  need f o r  add i t iona l  power sources was recog- 
n ized earl ier1,  and publ ic  power p ro j ec t s  were declared 
e l i g i b l e  f o r  g r a n t s  under the  government s r e l i e f  
agenc i e  s. 
The r e l i e f  l oad  in  P l a t t e  County was the 
heavies t  in h i s t o r y  during 1932 and 1933. Poor 
harves t s ,  lorn g ra in  and l i ve s tock  pr ices ,  ruined in- 
vestment s, exhausted c r e d i t ,  and mortgage fo rec losures  
l e f t  hundreds of fanners  and c i t i z e n s  of t h e  towns with- 
out means of sustenance. I n  August, 1933, t h e r e  were 
about $00 unemployed f ami l i e s  i n  P l a t t e  County and a 
similar number i n  t h e  adjoining count ies  of Eance and 
Golfax. The r epo r t  of the P l a t t e  County r e l i e f  
d i r e c t o r  f o r  September 1 indicated  t h a t  t h e r e  were 
196 f a m i l i e s  rece iv ing  government aid.  A s  t h e  r e s u l t  
of employment d u r i n ~ ;  the cornhusking season, the  r e l i e f  
l o a d  dropped t o  153 fami l ies  on October 1, but by 
November 1 it had increased again t o  17$ fami l ies ,  
o r  1015 persons. Somewhat more than ha l f  of these  
were on d i r e c t  r e l i e f ,  while t h e  remainder had f u l l  
o r  part-t ime employment on pub l ic  m r k s  p ro jec t s .  
- - 
1. Fi f t een th  Annual Re o r t  of t h e  Federal Power 
C o m m i s 3 ,  1935, -K p. 
In  June, 1933, the  sec t ion  of the EZFC b i l l  
concerning l oans  t o  "self- l iquidat ing corporations" 
was supplanted by t h e  passage of the  Wagner B i l l ,  o r  
na t ional  I n d u s t r i a l  Recovery Act. Under the  terms 
of t h i s  b i l l ,  t h e  Public  Works Board was given t h e  
r i g h t  t o  m a k e  an  out r ight  grant  of 30 per  cent of t h e  
cost of any se l f - l iqu ida t ing  p ro jec t  meeting i t s  
approval, and t h e  other  70 per  cent  could be financed 
by a loan  t o  be r epa id  from earnings. It w a s  announced 
t h a t  Nebraska's share of t h e  allotment f o r  public 
works construct ion would approximate $70,000,000. 
Throughout t h e  sumner and autumn of 1933, the  
f a t e  of t h e  LOUD pro jec t  hung i n  t h e  balance, as t h e  
Federal Power Commission and the  Public  Works Administra- 
t i o n  inves t iga ted  c r i t i c a l l y  i t s  engineering and 
economic aspects.  Various Columbus men made t r i p s  t o  
Washington t o  explain i ts  mer i ts  and urge i t s  adoption, 
amonp them, P h i l  H~ckenberger,  H a o l d  Kramer , and 
Engineer Fred Albert. Senator morris and Congressman 
Howard used t h e i r  inf luence i n  favor of t h e  proposal, 
and Arthur Mullen, chairman of t h e  Mebraska Democratic 
Committee, w i d e d  i t  through its pre-natal l e g a l  
development. 
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The au thor iza t ion  of a $7,500,000 PWA loan t o  the  
P la t  t e Valley Public  Power and brigat ion D i s t r i c t  a t  
North P l a t t e  on November 3 was ha i led  as a good omen 
by t h e  Columbus group. Their o m  good news soon 
arr ived.  The Columbus Daily Telegram f o r  November 15, 
1933, announced i n  &inch- headlines: QOUP PROJECT 
APPROVEDn, m d  i n  a number of fiub-headings, #PWA 
O f f i c i a l l y  Announces $7,300,000 Fundn, *Happy Days 
a r e  Here; Grant of Canal Does I tn, ,Big Task Ahead 
fo r  Directors  Power D i s t r i c t H ,  Qrym t o  Rush Water 
Rights  Hearin?", "ckes Okey i s  Climax of Long Campaign 
f o r  Columbue-Genoa Plann,  and others. 
Success a f t e r  14 months of hopeful suspense put  
Columbus i n  t h e  mood f o r  a celebra t ion r i v a l l e d  only 
by t h a t  following the  announcement of t h e  Armistice. 
O f f i c e r s  of t h e  Columbus Chamber of Commerce and 
Mayor Julius S. Nichols joined i n  request ing tha t  
bus iness  houses be  closed. School was dismissed s o  t h a t  
s tuden ts  and t eache r s  could p a r t i c i p a t e  i n  t h e  demonstra- 
t i ons .  I n  t h e  af ternoon a caravan of automobiles drove 
t o  Monroe, Genoa, and P l a t t e  Center, with horns honking 
and bands playing. A keg of beer donated by the  
business  men of Genoa added t o  t h e  gayety of t h e  
occasion. I n  t h e  evening, more than 7,000 people 
l i n e d  up along t h e  s t r e e t s  of Columbus t o  witness 
a huge t o r ch l igh t  parade, pa r t i c ipa t ed  i n  by the  
German ban& and 50 r e s iden t s  from Humphrey, a dele- 
gat ion of Polk and Butler county res iden ts ,  the  F i r s t  
and Second Ward Democratic Club, the women's ki tchen 
u t e n s i l  band of  t h e  first and second ward, t h e  
Columbus c i t y  ban&, t h e  Boy Scout drum and bugle 
corps, t h e  Kramer High School ban&, t h e  Volunteer 
Fi re  Department, t h e  National Guard, t h e  G i r l  Scouts, 
t h e  Boyst Choir, t h e  Business and Profess ional  
Women's Club, t h e  P l a t t e  County Unemployed Council, 
a number of clowns, and hundreds of unc l a s s i f i ed  and 
u n a f f i l i a t e d  individuals .  Engineer Albert was given 
a rousing recept ion at the s t a t i o n  when he returned 
from Piashington, and a few days l a t e r  Arthur W l e n  
was guest of honor at a huge v ic to ry  banquet held at 
t h e  Evans Hotel. Columbus had d e f i n i t e l y  routed the  
depression. Prosper i ty  no longer was just  around 
t h e  cornern ,  but stood i m e d i a t e l y  at hand. (Fig. 8 )  
The l ~ g a l  problems connected with organizing and 
d i r e c t i n g  a publ ic  power d i s t r i c t  p ro j ec t ,  e specia.lly 
f o r  p ioneers  i n  the  f i e l d ,  were numerous and burden- 
some. To begin with, there  was no l e g a l  provision 

f o r  organizing such d i s t r i c t s .  This  obs tac le  had 
t o  be overcome by a l e g i s l a t i v e  enactment which took 
form i n  Senate F i l e  No. 30. This b i l l ,  introduced 
i n  the  Nebraska s t a t e  l e g i s l a t u r e  by Senator Thomas 
Gass of Kearney, was designed 
U .  . . t o  permit the  c r ea t i on  of power and 
i r r i g a t i o n  d i s t r i c t s  by counties,  c i t i e s ,  or  
any other  p o l i t i c a l  subdivisions of -the s t a t e  
f o r  t h e  puroose of const ruct ing power and 
i r r i g a t i o n  p ro j ec t s ,  t h e  cos t  of which would 
be defrayed by t h e i r  earnings and not by any 
tax levies."  
Introduced e a r l y  i n  February, 1933, t h e  f i g h t  over 
the  b i l l  w a s  long and b i t t e r .  A sup?orter maintained 
t h a t  Nebraska needed a share of the  mi l l ions  the  United 
S t a t e s  was "spending on harbors i n  the  eastn and s a i d  
t h e  p ro j ec t  would put t o  work 2,000 men "lad t o  
escape t h e  dole which is p r a c t i c d l y  w h a t  we have now." 
An opponent of t h e  b i l l  contended t h a t  f l .  . . c e r t a i n  
phases of t h i s  measure, i n  the  name of Chr i s t i an i ty ,  
do nothing more than s e t  up a group of communistic 
super-states  t h a t  r i v a l  Soviet Russia f o r  n e f a r i o ~ s n e s s , ~  
Among those speaking i n  favor of the  b i l l  weEe former- 
governor Keith Nevi l le  of North P l a t t e ,  S t a t e  Engineer 
Roy L. Cocbran, C l a r k  Mickey, head of t h e  Civi l  
Engineering nepartment at t h e  Universi ty of Nebraska, 
and G. E. Condra, chief  of t h e  Nebraska Conservation 
and Survey Division. In  t h e  face  of such weighty 
au thor i ty  the opnosi t ion was overwhelmed, and the b i l l  
passed in  t h e  Senate by a vote  of 27 t o  3 and l a t e r  
i n  t h e  House by a somewhat smaller  majority. 
Since 8. F. 310, commonly ca l l ed  t h e  Enabling kt, 
requ i r ed  f o r  formation of a publ ic  power d i s t r i c t  a 
p e t i t i o n  conta in ing t h e  s ignatures  of 15 per  cent of  
the  v o t e r s  i n  t h e  proposed d i s t r i c t ,  t h e  l eaders  of 
t h e  movement i n  Columbus soon abandoned t h e i r  p lans  
f o r  a l a r g e  d i s t r i c t .  Lack of funds f o r  paying the  
cos t  of c i r c u l a t i n g  p e t i t i o n s  made them d i sca rd  t h e i r  
o r i g i n a l  p lans  f o r  a d i s t r i c t  of about 20 counties  i n  
favor  of a power d i s t r i c t  corresponding with the  
p o l i t i c a l  boundaries  of P l a t t e  County. The s i z e  of 
the  d i s t r i c t  had l i t t l e  s igni f icance  except i n  t h e  
choice of a board of d i r e c t o r s ,  f o r  any p r o f i t s  accruing 
from t h e  operat ion of the  p ro j ec t  had t o  be d i s t r i b u t e d  
evenly over t h e  p r o j e c t ' s  market a rea  i n  t n e  form of 
reduced e l e c t r i c i t y  ra tes .  
The c o n s t i t u t i o n a l i t y  of the  Enabling Act was 
challenged e a r l y  i n  1434 by a group of landowners whose 
p roper ty  would be a f f ec t ed  by t h e  Loup projec t .  Jo iaed 
by coa l  dea l e r s  and coal  opera tors  i n  HeSraska and 
adjoining s t a t e s ,  the  United Mine Workers of America, 
the American Federat ion of Labor, and the  National 
Indus t r i a l  Board wnich administered t h e  coa l  code, t h e  
group put up a s t rong f i g h t ,  but  Bhe Nebraska Supreme 
Court f i n a l l y  r u l e d  t h e t  S.F. No. 310 was const i tu-  
t i ona l .  Hundreds of minor l e g a l  problems arose  i n  
connect ion with organizing t h e  d i s t r i c t ,  securing t h e  
water r i g h t s ,  proving the  d i s t r i c t ' s  r i g h t  t o  r e t a i l  
e l e c t r i c i t y ,  acquir ing t h e  right-of-way, securing 
const ruct ion con t rac t s ,  and s e t t l i n g  property damages. 
Since t h i s  t h e s i s  i s  not d i r e c t l y  concerned with the  
l e g a l  aspec t s  of t h e  Loup River Public Power D i s t r i c t  
P ro j ec t ,  hopiever, the  various types  of nroblems can 
merely be given t h i s  passing notice. August Wagner 
and C. IT. XcElfresh, Columbus a t torneys ,  were h i red  
by the  D i s t r i c t  t o  give a i d  i n  drawing up con t rac t s  and 
i n  solving a l l  problems of a l e g a l  nature. 
A s  might have been expected, the  adminisimtive 
l eade r s  of t h e  p ro j ec t  were chosen from among the  men 
who o r ig ina l l y  sponsored t h e  proposal. Most of t h e  men 
appointed by P h i l  Hockenberger t o  the  committee of 
i nves t i ga t i on  a t  the  h i s t o r i c  Hotel Thurston luncheon 
s t i l l  serve on the  board of d i rec to rs .  The board of  
d i r e c t o r s ,  w'nich has general charge of the  p ro jec t  
including t h e  h i r i n g  of engineers  and t h e  l e t t i n g  of 
con t rac t s ,  c o n s i s t s  of a group of eleven P l a t t e  County 
men chosen f o r  six-year terms at the regu la r  county 
e lec t ions .  The board h i r e s  a full-time Secretary and 
General-Mensger t o  a c t  as ch ie f  administrator  at the  
D i s t r i c t  of f ice .  Harold Kramer has held t h i s  pos i t i on  
since t h e  organizat ion of t h e  Dis t r i c t .  
The o r ig ina l  board of d i r e c t o r s  consis ted  of 
Charles B. Fricke, August Eaest,  Edd Kelly, D. A. 
Becher, Ed Lusienski,  Ph i l  R. Hockenberger, E. E. 
Koebbe, A. H. Backus, J. E.Heyer, C .  C. Sheldon, and 
A. R. Miller. Since t h e  c rea t ion  of the  board an 1933, 
t h e r e  have been only three  chanzes, J. A.Rorg, \V. A. 
B o e t t c h ~ r ,  and E. T. Miessler replacing Becher, Koebbe, 
and tleyer?. Yir. Fricke, a Columbus pharmacist, i s  
p res iden t  of t h e  board; M r .  Hockenberger, a l o c a l  
l o a n  and r e a l  e s t a t e  man i s  vice-president; and Ur.  
Sheldon, a r e t i r e d  farmer and r e a l  e s t a t e  m a n ,  i s  
t r ea su re r .  The board holes regular  bi-monthly meetings 
at the  D i s t r i c t  o f f i ce  i n  Columbus and numerous spec ia l  
meetings. These d i r e c t o r s  do not receive  a d e f i n i t e  
s a l a ry ,  but a r e  paid  only f o r  the  amount of t i n e  they 
z r e  required t o  spend on D i s t r i c t  business2 p l u s  a 
moder ;lt e expense allowance. 
1. Accurate t o  March, 1937. 
2. The Enabling Ac t  (S.F. no. 310) s p e c i f i e s  t h a t  the 
d i r e c t o r s  of pub l ic  orrer d i s t r i c t s  s h a l l  receive 
a c o ~ p e n s a t i o n  of $ 2' .OO a day during t h e  time they 
a r e  ac tua l l y  engaged i n  d i s t r i c t  busin? ss. 
Soon a f t e r  t h e  organizat ion of the  D i s t r i c t  t h e  
board of d i r e c t o r s  employed the  Harza Engineering 
Coxpany of Chicago t o  ou t l ine  the  proaect i n  d e t a i l ,  
design t h e  s t ruc tu re s ,  and supervise t h e  construct ion.  
Erik Floor,  vice-president of t h e  company, w a s  i n  
d i r e c t  charge of t h e  engineering work at  Oolumbus 
during most of t h e  const ruct ion period. The PWA has  
a l so  maintained a s t a f f  of engineers and inspectors  
with l o c a l  off ices .  Fred Albert ,  who was in  charge 
of t h e  f i e l d  p a r t i e s  during the  preliminary survey and 
who w a s  instrumental i? securing the approval of t h e  
PVA loan, was h i r e d  by the  Harza Company as a super- 
v i s ing  engineer. After the  p ro jec t  is completed, 
Albert  w i l l  remain with the  D i s t r i c t  in t h e  pos i t ion  
of Chief Engineer. 
A t  t h e  time of t h i s  wr i t ing  (April, 1937)- t h e  
work of const ruct ion i s  nea r ly  completed* It was 
begun in  the  autumn of 1934. The Monroe power ul& 
has  a l ready been tes ted ,  and it i s  expected t h a t  by 
Ju ly  1 t h e  Columbus p lan t  w i l l  be ready f o r  o p ~ r a t i o n .  
To insure  s a t i s f a c t o r y  operat ion of the p ro jec t  a 
corps  of engineers,  mechanics, e l e c t r i c i a n s ,  and 
ratchnen rill be re ta ined  by t h e  D i s t r i c t .  It w i l l  
be t h e  t a sk  of the  Chief Engineer and t h e  board of 
d i r e c t o r s  t o  s ee  t h a t  the p ro jec t  is maintained 
proper ly  and oper: t e d  e f f i c i e n t l y  i n  the  i n t e r e s t s  
of t h e  patrons. They w i l l  a l s o  seek t o  c u l t i v a t e  
the  market f o r  e l e c t r i c i t y  within the a r ea  served by 
the  transmission l i n e s  so t h a t  the p lan t  can b e  
operated as nea r ly  at capacity a s  possible.  When t h e  
Loup River is i n  low s tages  and the canal  i s  not carry- 
ing  enough water t o  meet the  demands f o r  current ,  
se rv ice  w i l l  probably be maintained by an  in ter -  
connection with o the r  nydro-electric p l a n t s ,  stand-by 
steam p lan t s ,  o r  both. A s  soon as operat ion i s  wel l  
under way, t h e  D i s t r i c t  hopes t o  begin amort izat ion of 
t h e  f ede ra l  l oans  which, including the  l oan  f o r  
t ransmission l i n e s  outs ide  t h e  D i s t r i c t ,  no= amount t o  
mare than $7,500,000. Approximately 35 per cent of the  
government a i d  received came as a d i r e c t  grant  and 
so w i l l  not have t o  be repaid.' It i s  est imated t h a t  
when t h e  yovernment loan  i s  repaid,  some 35 or  40 years  
hence, e l e c t r i c i t y  r a t e s  t o  the  D i s t r i c t 1  s customers 
may be reduced a s  much as 50 per  cent o r  more. 2 
1. Government funds provided fo r  the  Loup River Public  
Power D i s t r i c t  up t o  May 1, 1937, include: $7, 00,000 705 loan, 305 gran t  
1 , ~ 0 , 0 0 0  701 10x1, &; 
2,314,000 55$ loan,  grant  
The Loup D i s t r i c t  has not yet ( ~ a y  1 received i t s  
allotment from t h e  Rural E l e c t r i f i c a t i o n  Administrztion 
f o r  the const ruct ion of rural transmission l i n e s  i n  t h e  
county. It i s  ea c ted  t h a t  t h i s  allotment w i l l  amount 
t o  approximately $fb0,000. 
2. Personal conference with Chief Engineer Albert. 
Chapter I V  
hBCHANICAL ASPECTS OF CONSTRUCTION 
AND MAINTENANCE 
The point  onthe  Loup Rlver chosen f o r  t h e  
l oca t i on  of the  d ivers ion s t ruc tu re s  i s  approximately 
s i x  miles  southwest of Genoa, I n  the  no r theas t*  of 
Sec. 6 ,  Town. 16 N., Range 4 W. (Fig. 9 ) ~t this  
point  t h e  r i v e r  curved northward and be,ck southward 
i n  a sharp meander, leaving a l a r g e  sandbar on the  
ins ide  of the  back curve. The concrete in take  
s t r u c t u r e  was b u i l t  Ins ide  the meander, where it w a s  
untouched by the  current .  It has  a f i r m  foundation, 
'as  t h e  15 foo t  s t e e l  sheet  p i l i n g s  beneath t h e  
concrete reach down t o  the  Nlobrara chalk. The in take  
excavation, of course, necess i t a ted  considerable 
pumping while t h e  concrete was being poured and 
hardened. (Fig.. 10)  
Af t e r  the  s t r u c t u r e  was completed, a new channel 
w a s  made s l i g h t l y  deeper than the  meander bed, and 
s ince  i t  a l s o  gave t h e  r i v e r  a s t r a i g h t e r  course 
there  was no d i f f i c u l t y  i n  s h i f t i n g  the  stream 
southward t o  Its new location. To prevent t h e  r i v e r  
from overflowing i t s  new channel back i n t o  t h e  meander 
channel durlng per iods  of high water, an e a r t h  dike 
Figure 9.
[ Figure 9 was a “folded map” which is missing from the University of Nebraska–Lincoln copy. ]
Figure 10. 
about 1 1/2 miles l ong  was b u i l t  aoross the  o l d  
channel and on west and north across  the f lood  p la in  
t o  the  edge of the  low te r race ,  near S t a t e  Highway 
No. 22. (Fig. 11) A pr iva te  road was maints.1ned 
along t h e  top of t h i s  dike by t h e  D i s t r i c t  during 
the  per iod of construction. The Inner p a r t  of the  dike 
f o r  a d i s tance  of about 600 f e e t  was re inforced 
w i t h  r l p r s p  of willow matting and concrete blocks, 
suppl'emented by heavy posts  a.nd woven wire. 
A s imi l a r  dike about 3,000 f e e t  long was b u i l t  
on t h e  south s ide  of the new channel t o  narrow the 
r i v e r  and t o  keep i t  within Its proper course. To 
prevent des t ruc t ive  erbeion, the  inner  end of the  
dike i s  faced w i t h  wncsete and 300 f e e t  of riprapping. 
The crown e levat ion of t h e  south dike i s  1,5$5 f e e t  
above sea  l e v e l ,  while that of t h e  north d ike  va r i e s  
from 1,586 f e e t  a t  t h e  outer  end t o  1,586 f e e t  a t  
the  end near the  intake.  This should be s u f f i c i e n t  
t o  r e s t r a i n  the  water, s ince t h e  highest  recorded 
e leva t ion  of the r i v e r  here a t  t h e  headworks s i t e  Is 
1,577.4 f e e t ,  reached i n  1904.' A height  of  1,576.2 
f e e t  w a s  recorded a t  the  same place  i n  1932. 
1. The term %eadworksw Is here  used t o  include the 
In take ,  s l u i ce  gates ,  control  weir, dikes,  and 
a s soc i a t ed  f e a t u r e s  involved I n  d ive r t i ng  and 
d e s l l t i n g  the r i v e r  water. 
Beyond the point  marked X %s the l o c z t i o n  
of the earth dike built across the former 
r i v e r  channel.. Between the dike  pro tec t ion  
at X afld the end of the Intake structure 
at right, the embankment wzs reinforced 
with willow-concrete riprapping, 
Between the in take  s t ruc tu re  and the  south  dike 
i s  a concrete r i v e r  control  w a l l ,  c a l l ed  t he%on t ro l  
weir.w (Fig. 1 2 )  This weir is  1,320 f e e t  long, 
extending west from the  s lu i ce  ge t e s  of the  in take  
f o r  about 250 f e e t  and thence southward t o  t h e  dike. 
The c r e s t  of the  con t ro l  weir has a uniform elevat ion 
of 1,574 f e e t  so 8.6 t o  maintain the  desired water 
l e v e l  a t  the  intake. Water w i l l  flow over th is  weir 
when the  r i v e r  discharge i s  g rea t e r  than the  intake 
and cana l  capacity,  o r  when f o r  some reason t h e  intake 
ga t e s  must be closed. 
The in take  proper Is a heavy concrete s t ruc tu re  
284 f e e t  long t rending northwest and southeast a t  
the nor th  s ide  of t h e  new channel. (Fig. 1 )  Water 
iS l e t  i n t o  the  d e s i l t i n g  basin through 11 s t e e l  
ga t e s  each 24 f e e t  long. The gates ,  which open 
r a d i a l l y ,  a r e  operated individual ly  by a hand-controlled 
mechanism jus t  above each gate on the  in take  deck. 
(Pig. 14 )  On the  upstream s ide  of the  in take  there  
a r e  groovee i n  the  concrete framework in to  which heavy 
planks may be dropped. The planks a r e  used t o  hold 
beck t h e  water when i t  i s  necessary t o  inspec t  o r  
r e p a i r  t h e  s t e e l  g a t e s  o r  t h e i r  foundation. The top 
of the  in take  ( i n t a k e  deck) Is wide enough t h a t  t rucks  
Figure 12, 
It is expected that in t i m e  much, of 
the  sediment back of the weir w i l l  be 
moved away by high water and carried 
domatream, either over the  'weir or 
through the sluice gates. The white 
l i n e  beyond the end of the weir is 
the south dike. 
Figure 13. 
T i t l e  on picture should read 
"Intake Gate Sect ion and Sluice 
Way Looking t o  Southeast f rom 
Upstream Side, 
Figure 14, 
The freezing open of these gates 
in January, 1937, added to the 
seriousness of a canal break one 
mile above Lake Babcock. 
may be driven out over i t  with planks o r  o ther  repa i r  
materials.  (Fig. 15) 'Phe surface elevation of the 
intake weir, over which water flows in to  the des i l t i ng  
basin, i s  1,569.5 f ee t .  To supply the  canal with 
i t s  capacity load, about 3,000 second f ee t ,  it w i l l  
be necessary t o  have 2 f e e t  of water flowing over 
the in take  weir a t  each of the 11 gates. 
By a comparison of the e levat ion of the water 
behind the control  weir (1,574 f e e t ) ,  the bottom of 
. 
the r i v e r  bed above the intake (1,568 f e e t ) ,  and the 
top of t he  inteke weir (1,569.5 f e e t ) ,  i t  may readi ly  
be seen tha t  the water entering the  des i l t i ng  basin 
w i l l  include nei ther  the  heavy sediments dragged along 
the r i v e r  bed nor the  l i g h t e r  materials  f l o a t i n g  on 
the surface. A row of planks fastened end-to-end by 
a cable stretched across  the upper side of the  intake 
prevents brush and o ther  driftwood from ge t t ing  in to  
the d e s l l t i n g  be.sin. This arrangement w i l l  a l so  serve 
i n  the spring t o  guide the f l o a t i n g  ice  southward 
pas t  the Intake ga tes  t o  the s lu i ce  gates. 
The three  s lu i ce  gates extending south from the 
southeast  end of the intake ga tes  a r e  s imilar  t o  the 
l a t t e r  i n  appearance and construction, except t h a t  
they a r e  20 f e e t  long instead of 24, and s i x  f e e t  high 
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ins tead  of  f ive.  (Fig. 1 5 )  These gates  w i l l  be opened 
whenever necessary t o  permit the  excape of exceee 
water and t o  clean ou t  the  sediment which would 
otherwise acoumulate I n  the  almost s t a t i c  water behind 
the  i n t ake  s t ruc tu re .  This sediment i s  then ca r r ied  
down t h e  regu la r  r i v e r  channel by f lood waters. 
Downstream from th? l e f t  s ide  of t h e  s lu i ce  ga t e s  an 
e a r t h  d ike ,  re inforced wlth willow matting and r iprap,  
prevents  the  s lu i ce  water from eroding the south 
bank of the  d e s l l t i n g  basln. 
The d e s l l t i n g  bas in  extends northeastward from 
the  in take  i n  a s t r a i g h t  l i n e  f o r  1.g miles. Though 
the  r i v e r  bends t o  t h e  southward along the  middle 
por t ion  of the  basln,  i t  bends northward again  t o  
wlthin 200-400 f e e t  of the  ea s t e rn  end of the  basin. 
(Fig. 3 ) I n  Its broadest  aspects ,  the  d e s i l t i n g  
basin c o n s i s t s  of a wide and r a t h e r  shallow canal  i n  
which t h e  ve loc i ty  of the  water Is so reduced t h a t  
most of t h e  s i l t  c a r r i e d  i n  through the  in take  nil1 
be deposi ted on the  bottom. The bottom of the  bas in  
i s  200 f e e t  wide, and the  maximum water depth Is 
16  f e e t .  The gradient  of the  bas in  f l o o r  is so  
gen t le  t h a t  t h e  ve loc i t y  of t h e  water w l l l  be only 
about 0.5 f e e t  per  second. (Flg.1b ) 
[ Figure 16 is mising from the UNL copy. 
It is described (p. iii) as “Cross Section of the Desilting Basin.” ]
S i l t  is to  be pumped from t h e  f l o o r  of t h e  
basin by a f l o a t i n g  dredge which w i l l  move b a a  and 
f o r t h  throughout i t s  length. The a i l t  w i l l  be 
pumped through a pontoon-supported pipe a t t ached  by 
a double swivel J o i n t  t o  a t r a v e l i n g  discharge car,  
running over a s t e e l  rail t rack  along the inner  edge 
of the south basin embankment. Between the  rails on 
which the  discharge ca r  w i l l  move i s  a concrete 
sludge flume f o r  rece iv ing  the  mud. (Fig.17 ) 
Enough water w i l l  be pumped out  of the  bas in  with 
the  s i l t  t o  give t h e  mizture s u f f i c i e n t  f l u i d i t y  
f o r  moving eastward down the flume. After  reaching 
t h e  e a s t e r n  end of t h e  d e s i l t i n g  basin, the  concrete 
sludge flume curves southward t o  t h e  r i v e r  bank. 
Here t h e  s i l t  w i l l  be deposited u n t i l  some r i v e r  
current  comes which i s  strong enough t o  ca r ry  it 
away. To keep the  channel of t h e  r i v e r  near i ts  
presen t  course a long curving dike  has been b u i l t  
along t h e  south bank, and severa l  J e t t i e s  w i l l  be 
constructed t o  shift  the  current  (when there  i s  one) 
northward agains t  t h e  accumulated s i l t .  For the  
f irst  few months a f t e r  the  dredge begins operat ion,  
the  s i l t  may be mmped over the  sludge flume t o  f i l l  
Figure 17. 
i n  t h e  low and poorly drained area between t h e  basin 
and t he  r i ve r .  North of the d e s i l t i n g  bas in  Is 
another  a r ea  of s tagnant  water and swamp vegetation. 
(Fig. 9 1 
The water i n  t h e  d e s i l t i n g  bas in  i s  re ta rded  
by a concre te  weir 160 f e e t  long across  the  eas te rn  
end. ( F i g .  This weir i s  r e f e r r e d  t o  by t he  
engineers  8.6 a skimming weir because It serves  t o  
skim o f f  t he  top surfa.ce water from the  bas in ,  lea.ving 
the  more muddy water below the  surface  undistrubed. 
Considerable e a r t h  f i l l  was needed a t  t he  e a s t e r n  
end of t h e  d e s i l t i n g  bas in  t o  maintain a  gradient  
gen t l e  enough t o  permit  the  de s i r ed  sed1menta.tlon. 
Since t h e  na tu ra l  f l o o r  of the  Loup val ley  along 
t h e  d e s i l t l n g  bas in  descends i n  a l t i t u d e  from about 
1,575 fee t  a t  t he  west end of t h e  ba.sln t o  1,565 f e e t  
a t  t h e  e a s t  end, t h e r e  i s  a  f a l l  of severa l  f e e t  as 
the water flows over  t he  skimming weir i n t o  t he  
canal proper. (Fig.  19) It was not thouga f e a s i b l e  
t o  t r y  t o  preserve t h i s  n h e a d q y  a r t i f i c i a l l y  
r a i s i n g  t h e  canal above t h e  n a t u r a l  ground l i n e  here 
on t he  f lood  plain.  A wooden bridge over t h e  
skimming weir g ives  motor veh ic les  access t o  the 
lower end of the  s ludge flume and the  g rave l  p i t s  
nearby. Extensive g rave l  pumping w a s  c a r r i e d  on between 
Figure 1g. 
Top of gravel p i l e s  vis ible  at 
right of canal below the weir. 
Figure 19, 
When the canal 1s full the f a l l  
below t h e  skimming weir will be 
only two or three fee t .  Here 
it is about ten  feet, 
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the  cana l  and the  r i v e r  Jus t  below the  skimming 
weir. (Fig. 5 ) 
The Loup River Publ ic  Power D i s t r i c t  canal ,  
excluding Lake Babcock, Is approximately 34 miXee 
long. It extends from the  skimming weir about 
four  and one-half miles  eouthvest of Genoa t o  the  
t a i l r a c e  weir on t h e  edge of the  P l a t t e  River three  
miles southeas t  of Columbus. Except f o r  d i s tances  of 
a few yards  near t h e  siphons and the power houses, 
where t h e  s ides  and f l o o r  have been faced wl th  
concrete,  the  canal i s  e n t i r e l y  of ea r th  construction. 
'Phe removal of near ly  t e n  mi l l ion  cubic yards of 
earth was required under the  canal  excavation 
contrac ts .  P r a c t i c a l l y  a l l  of t h e  work was done with 
huge dragl ines ,  (Fig. 20 ) the  s i z e  of which 
as tonished many farmers i n  the v i c i n i t y  who believed 
that horse-drawn s c r a p t e r s  would be used I n  digging 
the  b i g  di tch.  No b l a s t i n g  was necessary, a s  the  
canal a t  no point  penet ra ted  through the  t h i ck  cover 
of unconsolidated mantle rock. 
The ehape of t h e  canal, designed over most of 
its l eng th  t o  ca r ry  3,000 eecond f e e t  of water wlth 
a f ive - foo t  nfreeboard,n o r  clearance and s a f e t y  
margin, was adapted somewhat t o  s u i t  the  various 
Figure 20. 
One of the large draglines used 
in excavating the canaJ, 
Progress w a s  halted here unti l  
after the harvest of the 2936 
wheat crop, Taken on the f lood  
plain above Genoa, (The automobile 
is d i r ec t ly  beneath the a . r m  of 
the machine,) 
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condi t ions  of r e l i e f  and mantle rock. (Fig. 21)  
From the  skimming weir  t o  about two miles e a s t  of 
Looking Glass Creek, t h e  base width of the canal  i s  
normally 73 f e e t ,  w i t h  0.1:1.5 s loping sides.  I n  
this s e c t i o n  of the  canal the  no rm1  depth of the  
water i s  designed t o  be 14.3 f e e t .  Because t h e  
coarseness of the  a l l u v i a l  mate r ia l s  Increases with 
depth f o r  many f e e t  he re  On the  f lood  pla in ,  a wide, 
shallow canal was most desirable.  For about a mile 
and a h a l f  above t h e  Beaver Creek Crossing, i t  was 
found necessary t o  coa t  the  s i d e s  and bottom of the 
canal w i t h  c lay  t o  preven&excesslve l o s s  from 
seepage. (Fig. 22 ) East of t h e  Looking Glaes crossing 
the  cana l  reaches a low, loess-covered t e r r ace ,  and 
t o  u t i l i z e  the  cu t  needed t o  maintain the  proper 
g rad ien t  the canal i s  deepened t o  a 19.5 f o o t  water 
Qepth and narrowed t o  a 39 foo t  bottom. (Fig. 21 ) 
The f i n e r  textured sur face  mete r la l  of the  t e r r a c e  
i s  b e t t e r  su i t ed  t o  supporting t h e  increesed weight 
of the  longer column of water above a u n i t  a r e a  on 
the  ca,nal bottom--the.t is,  the  tendency toward seepage 
l o s s  i s  lessened. Ordinarily,  a narrow deep canal 
i s  the  more des i r ab l e  because t h e  i c e  cover w i l l  
form more quickly i n  winter, permit t ing  f r e e  movement 
of t h e  water beneath It. If the  canal i s  shallow, 

Figure 22. 
Appearance of canal west  of the 
Beaver Creek siphon, State Highway 
No. 22 parallels the cmal at th i s  
point. 
scouring on the  bottom becomes excessive.l A 
compacted embankment f i l l  was necessary wherever the  
water l e v e l  i n  the  cana l  was t o  be more than f i v e  
f e e t  h igher  than t h e  natura l  ground l i n e  on e i t h e r  
side. Before making the  compacted f i l l  the upper 
12  inches  o r  more of surface mate r ia l  was ns t r i ppedu  
off  because, on decaying, the organic matter ( p l a n t  
roo t s ,  e tc .  ) I n  th8.t l ayer  would leave a. porouw 
zone where seepage might weaken t h e  banks. (Fig. 23) 
Below Lake Babcock the canal  was incres.sed i n  
s i z e  so  t h a t  i t  w i l l  accommodate a flow of 4,800 
second f e e t .  T h i s  w a s  done t o  accommodate the  varying 
load demands on the  Columbus power house. It i s  
contemplated t h a t  t h e  power house w i l l  be operated 
only dur ing th8.t p a r t  of the day, probe.bly t h e  l a t e  
af ternoon and evening, when the demand is g rea t e s t .  
and t h a t  during t h a t  period the  g rea t e r  flow w i l l  
be required.  The cana l  reaches i t s  g rea t e s t  s i z e  
Jus t  above the in take  s t ruc tu re  a t  the  Columbus 
power house s i t e .  Here the  depth i s  usual ly about 
22.5 f e e t ,  but i n  a number of p laces  it was deepened 
i n  o rder  t o  ge t  more material  f o r  the  embankments. 
The width of the  cana l  bottom was increased t o  more 
than 100 f e e t ,  and due t o  the  gen t le  inner s lopes of 
the  embankment, the  width st the  water surface i s  
1. Personal  conference with Chief Engineer Albert .  
Figure 23. 
The Union Pacific branch l i n e  rail- 
road crosses  the canal at this 
point.  Note the s l ight  change in 
the course of the canal to avoid 
a f a r m  l o t ,  
about 225 fee t .  An enormous back f i l l  was required  
here above the in take  t o  r a i s e  t h e  water l e v e l  t o  
the $rep-test height  possible.  A s  the  canal bottom 
Is only about 10 f e e t  below the  na tura l  ground l ine ,  
nearly a l l  of the  e a r t h  f o r  the f i l l  had t o  be 
brought from outside the  embankments. Several acres  
outside of the  usual  right-of-way l i n e  ( t h e  ou te r  
edge of the  embankment), i n  the  southwest p a r t  of 
Sec. 4, Town. 17 N., Range 1 E., were purchased, 
and from a huge nborrow p i t n  c lay  was hauled i n  w i t h  
dump t rucks  f o r  the embankment f i l l .  (Fig. 24 ) For 
a few yards  above t h e  Columbus in take  building,  the  
s ide s  and bottom of the  canal approach a r e  paved 
w i t h  concrete t o  prevent erosion. The e leva t ion  of 
the  base s l a b  i s  about 1,499 f e e t  and tha t  of the  top  
of t h e  e a r t h  and concrete embankment i s  1,535 fee t .  
Since the  e leva t ion  of t h e  water surface Jus t  
above t h e  Columbus in take  i s  1,529 f e e t  and below 
the skimming weir, somewhat more than 30 miles away, 
i s  about 1,568 f e e t ,  it i s  evident  t h a t  the  csnal  
gradient  Is very s l i g h t .  A l l  but  about seven f e e t  
of the  d i f ference  i s  accounted f o r  by the  32-foot 
drop a t  the  Monroe power house. When the  cana l  i s  
carrying 3,000 second f e e t  of water the  ve loc i ty  
Figure 24. 
This is not the borrow p i t  
firnishf ng clay f o r  the embank- 
ment f i l l  above the Colunbus 
intake.  It is near Monroe. 
The same p i t  is evident on 
Figure 23. 
above t h e  Columbus power houae i s  designed t o  be 
2.25 mi les  per hour, and with a l e s s e r  volume the  
ve loc i ty  too w i l l  be reauced. 
To avoid the  accumule.tion of water I n  the  
t a i l r a c e  canal  Jus t  below t h e  Columbus power house 
the g rad ien t  is r a i s e d  t o  increase  the  ve loc i t y  t o  
3.00 miles  per  hour. I n  a t yp i ca l  sec t ion  of the  
t a i l r a c e ,  t h e  bottom width i s  42 f e e t ;  the normal 
water depth i s  1g.g f ee t ;  the  freeboard Is 8 f e e t ;  
and the  s i d e  s lopes a r e  1.0:2.25. (Fig. 25) A s  
the  cana l  nears the  P l a t t e  Rlver it Increases i n  
width t o  700 f e e t  a t  the  t a i l r a c e  weir ( su r face  
e levat ion,  1414.39 f e e t ) ,  over whlch it flows i n t o  
the  r i v e r .  (Fig. 26) Occasionally, however, as 
during t h e  spring f loods  t h i s  year  ( lg37),  t h e  
P l a t t e  River r i s e s  a few inches above the  normal 
l e v e l  of  t h e  canal,  and water f lows over t h e  concrete 
t a i l r a c e  weir i n  the  opposite d i rec t ion .  A s  soon a s  
the  t a i l r a c e  canal was dug, ground weter moved i n  t o  
f i l l  i t  t o  a depth of e igh t  o r  t e n  fee t .  (Fig.  27) 
The P l a t t e  River In  the v i c i n i t y  of t h e  t a i l r a c e  
weir i s  a bread, ahallow stream With numerous small 
sandbars and occasional  l e r g e r  ones, the l e . t t e r  held 
i n  p lace  temporarily by a th ick  growth of sedges and 

Figure 26. 
The purpose of the tailrace weir,  
of which only the eastern end is 
shown here, is t o  hold the canal 
nzter at an elevation that t v i l l  
maintain the water t igh t  seal on 
the draft tubes at the Columbus 
pomer house, The reason for the 
l e ~ t h  of the  weir is to lessen 
the tendency of the canal. water t o  
erode the r ive r  channel in f ron t  
of it. 
Figure 27, 
Ground water in the  tailrace 
canal, Union Pacific  bridge 
in dfstance, 
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shrubby willows. (Fig. .2$) Two shor t  willow-rlprap 
J e t t i e s  J u s t  west of the  welr serve t o  d i v e r t  the  
channel away from t h e  end of the  welr so a s  t o  prevent 
erosion of the  weir embankment contact.  When the  
wr i te r  first v i s i t e d  the  t a i l r a c e  s i t e  i n  connection 
with t h i s  study ( J u l y  23, 1936), the  ac tua l  r i v e r  
channel was found t o  be only about $0 rods wide, 
p r a c t i c a l l y  a l l  of t h e  water being furnished by the 
Loup. To fo rge t  the  scorching summer hea t  and sooth 
the  pa ins  of a ha-lf-hatched thes ig ,  he waded across 
the  e n t i r e  channel i n  search of a place t o  s w i m .  
Nowhere was the  water waist deep, and most of the  
way ac ros s  p e r s i s t e n t  f l i e s  parked sa fe ly  bu t  
i t ch ing ly  on a p a i r  of  dry sunburned knees. 
The two power houses, on which economic i f  not 
geographic i n t e r e s t  cen te r s  i n  studying the  Loup 
p ro j ec t ,  a r e  located  near the  towns of Monroe and 
Golumbue. The smal ler  of the  two i s  about one mile 
northwest of Monroe. Situa.ted on the  south f r o n t  of 
a t e r r a c e ,  Its gray walls and r e d  t i l e  roof a r e  a 
prominent fea tu re  of the  landscape, p la in ly  v i s i b l e  
from S t a t e  Highway No. 22. The Monroe power house 
(Figs. 29 and 30), u t i l i z i n g  a head of 32 f e e t ,  ha@ 
three  3,200 horsepower Frsncia ve r t i c a l - sha f t  
Figure 2G. 
The P l a t t e  Ziver, l ook ing  south- 
east from the  right end of the 
tailrace weir, Above the 
confluence w i t h  the Loup, the bed 
of the Platte  was practically dry,  
 hen t h i s  picture was taken 
(.July 23, 1936). Notice the 
cottonwoods and millows along the 
bank. 
Figure 29. 
The Monroe power house in 
process of construction. 
Town of 1Ionroe in background 
at r ight ,  

hydraul ic  turbines,  es.ch d i r e c t l y  connected t o  a 
2,750 KVA' generator.  A spillway north of t h e  turbine  
in takes  provides f o r  disposing of t h e  water wher the 
t u rb ine s  a r e  stopped f o r  repalrs .  The subs ta t ion  
Is l o c a t e d  north of t h e  l e f t  spoil! bank? A 33 KV3 
l i n e  15 miles long w i l l  c s r ry  t h e  current  t o  the  
Columbus power house, from where it w i l l  be d i s t r i b u t e d  
f o r  consumption. Nof provision w8.s made f o r  s torage 
above t h e  Monroe power house as t he  D i s t r i c t  plans 
t o  opera te  t h i s  p l a n t  continuously. 
The l a r g e r  of t he  power houses Is s i t u a t e d  on 
the  abrupt  f r o n t  of t he  high S h e l l  Creek Terrace, 
about two miles northea.st of Columbus. (Figs.  31, 32 
and 33) Though It i s  qu i t e  s i m i l a r  t o  the  Monroe 
p l an t ,  i t  i s  considerably l a r g e r  and i s  designed t o  
opera te  i n t e rmi t t en t l y .  During t he  hours of the  
day when t he  demand load  i s  l i g h t ,  the heavy s t e e l  
ga t e s  i n  the Columbus intake s t r u c t u r e  w i l l  be lowered, 
pe rmi t t ing  the  water t o  accumulate i n  the r e s e r v o i r  
and t he  wide forebay canal. It i s  estimated tha.t 
a t  f u l l  capaci ty t he  Columbus p l a n t  could empty Lake 
Babcock i n  8 hours. 
- - 
1. Ki lovo l t  amperes. 
2. The term napo i l  bank" r e f e r s  t o  t h e  excavated mater ia l  
above and ou t s ide  of the  spec i f i ed  canal embankment. 
3. Kilovolt .  
Figure 31. 
The terrace on which t he  intake canal is 
about 100 f ee t  above t h e  f lood p l a i n  below 
t h e  power house. Notice the borrow put 
along the  east  side of the intake canal, 
Figure  32, 
A power house t a k e s  form, 
Figure 33. 
The completed power house. Compare with 
F i v r e  30 (the IiIonme power house) to see 
t he  difference made by some white paint. 
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When the  In take  ga,tes a r e  hois ted ,  the water 
en t e r s  t h r e e  s t e e l  penstocks, ee,ch 20 f e e t  I n  diameter, 
which d e l i v e r  the  wa.ter t o  the  power house. (Fig. 34) 
Trash r acks  on the  upstream s ide  of the  in take  
bu i ld ing  exclude f l o a t i n g  wood, Ice,  a,nd o t h e r  s o l i d  
mate r ia l s  from the  penstocks. The penstocks, r e s t i n g  
on an ar t i f ic ia l  g rave l  foundation, t e s t i f y  t o  the  
s teepness of the t e r r a c e  f ron t ,  f o r  with a leng th  of 
only 300 f e e t  they ca r ry  the  water i n  a 112-foot 
v e r t i c a l  descent t o  t h e  power house. Th is  power 
house containe t h r ee  18,000 horsepower Francis  
v e r t i c a l - s h a f t  hydraul ic  turbines,  each d i r e c t l y  
connected t o  a 14,000 KVA generator. (Flge. 35 and 36) 
The bu i ld ing  proper Is approximately 160 f e e t  long 
and about 100 f e e t  h igh above the  bottom of t h e  
t a i l r a c e  canal. From the substa t lon along t h e  ea s t  
edge of t h e  t a l l r a o e  canal J u s t  below the  power houae, 
e l e c t r i c i t y  w i l l  be sent  out on high-voltage trans-  
mission l i n e s  t o  t h e  various market centers. 
The regu la t ing  rese rvo i r  i n  which water Is 
s to red  dur ing t h e  time the  Columbus power house Is 
not I n  operat ion has i t s  o u t l e t  about a  mile and a 
ha l f  above the power house. Named Lake Babcock In 
honor of the  ea r ly  pioneer ( p .  59 ) i n  Loup water Power 
development, It occuplea an a r e a  of approximately 
Figure 34. 
The gravel base, put i n  after t h i s  picture 
mas taken, covers the penstocks to about 
half the i r  depth. 
Figure 35. 
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1,000 ac res ,  i n  p a r t  of four sect ions.  (Fig. 1 ) 
The only na tura l  p ro tec t ion  f o r  t h e  r e se rvo l r  i s  along 
the  west half of the  north s ide ,  i n  Sec. 36 ,  Town. 18 M., 
&,nge 1 W. The e a r t h  dike which l i m i t s  the  r e se rvo i r  
i n  a l l  o t h e r  places i s  re inforced most of t h e  way 
on the  nor th  and e a s t  with a concrete slab on the  
inner  f ace ,  surmounted by a two-foot breaker w a l l .  
(Fig. 37) The west and south wa l l s  a r e  of e a r t h  
const ruct ion,  excepting a few hunared f e e t  jue t  west 
of the  r e se rvo l r  o u t l e t .  Eart i?  f o r  the embankments 
w a s  secured from shallow ttborrow p i t s "  a t  va.rlous 
p laces  wi th in  the  reservoir .  Nowhere i s  the  embankment 
more than 20-25 f e e t  high, so except over t h e  borrow 
p i t s  t h i s  w i l l  be t h e  maximum depth of the  water. 
Computations from t h e  topographic survey of t h e  
r e se rvo i r  s i t e  show the  ce,pacity of Lake Babcock a s  follows: 
Below Elevat ion Capacity Acre Feet 
Usable Ca a c i t  
SF- 1,5 . to 1,529 4,167 
Poss ib le  Additional Capacltr  
Figure 37. 
Ooncrete work on the inner face 
of the east embankment, 
131 
The highes t  e leva t ion  shown by the contour map 
( 5  f o o t  i n t e r v a l )  wi th in  the r e s e r v o i r  is  a closed 
contour of 1,530 f e e t  near the  western end. This 
a r ea  w i l l  probably form a small i s l and  i n  the lake  
most of the  time. 
Water en te r s  t h e  rese rvo i r  by flowing over a 
concrete weir 280 f e e t  long. (Figs.  9 and 39) The 
sawtooth design of t h e  weir adds t o  the  e f f e c t i v e  
c r e s t  length,  thereby f aek l i t a t l nR  more e f f e c t i v e  
discharge i n t o  the  reservoir .  The canal water f i r s t  
flowed over the r e se rvo i r  weir e a r ly  In  January, 1937, 
but a subsequent canal  break (d iscussed l a t e r )  
caused a delay of severa l  weeks. 
I n  i t s  35-mile course the Loup River Publ ic  
Power D i s t r i c t  canal i n t e r s e c t s  four  drainage creeks, 
Beaver Creek, Looking Glass Creek, Cherry Creek, and 
Lost Creek, the  l a t t e r  i n  two places.  Under the  
p r d i m i n a r y  repor t  i t  was contemplated t h a t  t h e  
water from these t r i b u t a r y  streams would be re ta ined  
I n  s to rage  r e se rvo i r s  and used t o  supplement the  
water from the  Loup i n  the  canal. The I r r e g u l a r i t y  
of the  f low of these  t r i b u t a r i e s  and the g r e a t  
volume of s i l t  c a r r i e d  by them, however, l e d  t o  a 
r ev i s ion  of the  preliminary plans,  and It was decided 
t o  exclude such waters  from the  canal. To do t h i s  
Figure 38. 
Anoearance of the r-eservoir weir 
when the canal is empty. 
Figure 39, 
V i e w  from the south end of the weir, 
1 .% 
required  e i t h e r  t h a t  the  creek water be passed under 
the cana l  i n  cu lve r t s  o r  t h a t  the  canal water pe passed 
under t h e  creeks i n  siphons. Ordinari ly,  small  
c u l v e r t s  a t  t he  Looking Glass Creek (Fig. 40) and 
lower Lost  Creek cross ings  and a somewhat l a r g e r  
one a t  t h e  Beaver Creek cross ing (Fig. 41) would s u f f i c e  
t o  d ispose  of the  discharge of those streams, while 
Cherry Creek and Lost  Creek a t  t h e  f i rs t  c ross ing  
a r e  normally dry gu l l i e s .  O c c a s i ~ n a l l y ,  bweve r ,  when 
heavy r a i n s  occur i n  t he  headwater areas  of these  
streams they overflow t h e i r  banks and become rushing 
t o r r e n t s  many rods wide. A t  such times the  cu lve r t s  
could no t  handle t h e  surface run-off, and water would 
accumulate north of t he  cane.1, f looding the  adjacent  
farm land.  
The problem of disposing of t he  stream drainage 
was met i n  three  cases  by c m s t r u c t i n g  inver ted  
concrete  siphons t o  car ry  the  canal  water under the  
stream bed, thus l e av ing  these normal drainage l i n e s  
l i t t l e  disturbed. m i l e  the  concrete  siphons were 
being constructed,  t h e  drainage streams were d iver ted  
around t h e  siphon s i t e s  i n  ternporsry channels. The 
longes t  of t he  siphons i s  the  one near Genoa carry ing 
t he  canal  water beneath Beaver Creek and S t a t e  Highway 
Figure 40. 
Looking z lass Creek near the 
Loup District canal. 
Figure 41, 
Beaver Creek near the Loup District 
canal, B~idge on S t a t e  Highway No, 39. 
No. 39. ( F i g . 4 2 )  It i s  about 200 yards from end t o  
end. Shor ter  siphons of  a s imi l a r  type were b u i l t  
beneath Looking Glass Creek (Fig. 43 ) and Cherry 
Creek, and beneath two branch l i n e s  of the  Union 
P a c i f i c  Railroad, a t  Genoa and between Oconee and P l a t t e  
Center. (Fig.44 ) A s  the  drainage basin of Lost 
Creek above the canal  Is smaller,  it did not  seem 
necessary t o  bu i ld  a canal siphon beneath t h i s  stream. 
Ins tead ,  concrete c u l v e r t s  were b u i l t  a t  the  Lost 
Creek cross ings  f o r  carrying the  creek watrr under 
the  canal.  Since Lost  Creek l o s e s  much of i t s  water 
by seepage in to  the  va-lley sands and gravels  a f t e r  
reaching t h e  f lood p l a in ,  t h e  second of the two 
c u l v e r t s  was made l e s s  than ha l f  8.6 l a rge  a s  the  first. 
Over both Lost Creek cu lver t s  t he re  a r e  waste gates  
on the  bottom of t h e  ce.nal which can be opened to  
l e t  out  excess water from the canal  and to  f l u s h  
away any sediment which might accumulate i n  the  culver ts .  
The i n t e r rup t ion  of surface drainage by the  canal 
was not  remedied merely by i n s t a l l i n g  siphons a t  the  
l a r g e r  stream crossings. Between the  named drainages 
Beaver Creek, Looking Glass Breek, Cherry Creek, end 
Lost Creek) a number of smaller g u l l i e s  c a r r i e d  water 
southward from the  uplands toward t h e  Loup. Sheetwash, 
Figure 42. 
Beaver Creek siphon, looking  
west, . Back side of s ~ j h o n -  i :~ tn;?=e 
and sectiori of canal v i s ib l e  in 
, . background, . . 
.-. 1 
Figure 43. 
Looking Glass siphon, looking w e s t .  
Light from opposite end can be seen 
in middle section, Fig, 42 and 43 
were taken before Loup water was l e t  
i n t o  canal. Water in foreground of 
Fig, 43 i s  from ground water seepage. 
ron. ho- 
,'* *. 
- 
Figure 44, 
Railroad stphon, looking  north. 
Ro l l ing  upland v is ib le  in background. 
too, played a p a r t  i n  disposing of surface water, 
mostly by spreading It over the  l e v e l  ground f o r  
l a t e r  absorpt ion by the  so i l .  The canal, a s  might 
be expected, h inders  both the  run-off and the  upper 
subsurface movement, cu t t i ng  o f f  na tura l  spr ings  
( e s p e c i a l l y  between Genoa and M-nroe) and d a d n g  
surface waters i n  pockets on the  up-hi l l  s ide.  To 
dispose of th is  water a drainage d i t c h  was dug jus t  
outs ide  of the  s p o i l  bank on the  up-hi l l  s l de  of 
the  cana l  wherever i t  could be of use. For a distance 
of s eve ra l  miles on t h e  Shel l  Creek Terrace t h e  natura l  
drainage Is northward toward She l l  Creek, so the  
drainage d i t ches  and i n l e t s  a r e  on the  south s ide  of 
the  canal. (Fig. 1 ) Wherever possible,  these  
drainage d i t ches  were made to  l e a d  the  water t o  a 
siphon-crossing, but  where the  necessary cu t  would 
have been too g rea t  o ther  methods of d i spos i t i on  were 
used. E i the r  the  water was ca r r i ed  under the  'anal 
I n  a drainage cu lve r t  t o  a deepened d i t ch  on the  
lower s lde ,  o r  it was taken In to  the  cans1 by means 
of i n l e t s .  (Fig.45 ) To avoid erosion of t h e  
surface  of the  canal banks, eapecia l ly  the  inner  
surface,  the  I n l e t s  were made t o  carry  the water 
through t h e  embankment In  a concrete pipe opening jus t  
Figure 45. 
Drainage i n l e t  on nor th  b m k  of tailrace 
canal, below Coluxlbus power house, Looking 
north, Farm place in background is on the 
Shell Creek Terrace. 
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below t h e  water surface'. A concrete  slab below 
the  opening of the pipe,  w i t h  a  wooden sp lash  box 
below it on the  canal  bottom, reduces erosion t o  a 
minimum. Some s i l t  i s  ca r r i ed  i n t o  t he  cana l  through 
these  i n l e t s ,  bu t  t h e r e  seemed t o  be no way i n  which 
it could be avoided. Besides t h e  siphons, drainage 
cu lver t s ,  and i n l e t s  Ju s t  discussed, dozens of small 
c u l v e r t s  were needed t o  provide adequate drainage 
a t  road cross ings  and around the  rese rvo i r ,  t h e  power 
house, and o ther  s t ruc tu res .  
No small p a r t  of the  engineering work required  
t o  complete the  power p ro jec t  c r t l s i s ted  of re -es tab l i sh ing  
the  previous  t r anspo r t a t i on  l i n e s  i n  the  a r e a  a f fec ted  
by t h e  canal. The D i s t r i c t  was required  t o  bu i l d  29 
publ ic  br idges  al lowing f ede ra l ,  s t a t e ,  and county 
roads t o  c ro s s  t he  canal.  Of these ,  27 a r e  of 
concrete  and s t e e l  (Fig.  46), and two a r e  of approved 
timber design. The longes t  of t h e  bridges i s  the 
one a c r o s s  the  forebay canal J u s t  above the  Columbus 
in take ,  with a  deck l eng th  of 248 fee t .  Most of 
them a r e  only about ha l f  t h i s  long. The most 
expensive highway bridge i s  t h a t  on U. 5. Highway 
No. 30, 8.cross t h e  t a i l r a c e  canal e a s t  of Columbus, 
cos t ing  nearly $40,000. (Fig. 47) There a r e  two 
Figure 46. 
County s t e e l  bridge across cand ,  
Right-of-way fence erected by 
Dis t r ic t .  
Figure 47. 
U. S, Highway No. 30 bridge across 
tailrace canal, 
r a i l r o a d  bridges ac ross  the  canal ,  both over the  
t a i l r a c e  sect ion,  a s t e e l  bridge f o r  the Union Pac i f i c  
ma.in l i n e  and a wooden bridge f o r  the Burlington 
branch l i n e .  Also cross ing the  t a i l r a c e  canal  i s  a 
bridge f o r  the  $-inch pipe l i n e  of the  Northern 
Natural Gas Co. (Fig.  kt3 ) 
The const ruct ion  of the highway and r a t l r o a d  br ldges  
caused l i t t l e  inconvenience because they were b u i l t  
before t h e  completion of the canw.1. I n  each case, 
a temporary road was made alongside of the  const ruct ion  
s i t e ,  over  an unexcavated sec t ion  of the d i t ch .  (Fig. 49 ) 
These road llplugsn (Fig .  5 0 )  were general ly removed 
by t h e  bridge con t r ac to r s  when const ruct ion  was 
completed. I n  s eve ra l  places where the  canal  crosses 
i?i road obl iquely,  e spec i a l l y  nes r  sec t ion  corners ,  
the  road was permanently relocated.  O f  course a l l  
roads wi th in  the  r e s e r v o i r  had t o  be abandoned. 
Besides the  pub l i c  bridges,  t he  D i s t r i c t  b u i l t  
14 p r i v a t e  farm br idges  across  t h e  canal. These 
bridges,  a l l  of creosoted timber, were placed i n  
var ious  pos i t i ons  depending upon the type of 
inconvenience caused by t he  canal.  The most common 
s i t u a t i o n s  met by t h e  farm br ldges  were the severance 
of p r i v a t e  inroads and the  div5slon of farms (and 
Figure &, 
Pipe  line bridge across 
tailrace canal. 
Figure 49. 
Termorary road across canal south 
of new U, S. Highway No, 3O bridge, 
Figure 50. 
Unexcavated s ec t i on  of canal used 
for road crossing ml~ile new bridge 
was being built. 
f i e l d s )  by t h e  canal  excavation. ( ~ i g .  51) Usually the  
landowner needing a bridge mas given h i s  choice of a 
br idge  or  a monetary compensation f o r  t h e  damages 
approximately equal t o  t h e  cos t  of i t s  construction. 
Several of t h e  landowners, e spec ia l ly  of those not 
l i v i n g  bn t h e i r  land, choee the  cash payment i n  
preference t o  a bridge. 
Along with many of t h e  public  and pr iva te  bridges,  
a shor ter  bridge had t o  be b u i l t  across  t h e  drainage 
d i t c h  outside t h e  spo i l  bank on t h e  up-hi l l  s i d e  of 
t h e  canal. (Fig.  52 ) Sofne of these  drainage br idges  
a r e  associa ted  with c a a l  i n l e t s .  
To de l imi t  the  right-of-way and t o  keep l i ve s tock  
away from t h e  spo i l  banks, the  D i s t r i c t  b u i l t  a wire 
fence on both  s ide s  of t h e  D i s t r i c t  property. Woven 
fence w a s  required  along f i e l d s  where hogs were t o  be 
yarded or  pastured;  at o ther  p laces  k s t r a n d  barbed 
wire suff iced.  Except at corners,  braces,  and gates ,  
where creostoed wooden p o s t s  mere speci f ied ,  s t e e l  
p o s t s  were commonly used. Wire ga t e s  were provided 
f o r  on e i t h e r  s i d e  of the  canal  at each road c ross ing  
t o  permit entrance i n t o  t h e  D i s t r i c t  right-of-way. 
(Fig. 46) Nost of the  fencing mater ia l  was new, 
Farm bridge built across canal for 
convenience in reaching f ie lds  on 
other  s ide ,  
Bridge across drainage ditch 
on nor t3  side of c?.nal, 
about rods w e s t  of Looking 
Glass siphon, Looking east ,  
although some which came in to  the  D i s t r i c t ' s  hands 
through purchase of t h e  canal  and rese rvo i r  right-of- 
way was used again. 
Several o ld  motor roads were improved by the  
D i s t r i c t  f o r  use i n  hauling mater ia ls  and moving 
heavy machinery, and a number of new roads were made. 
Besides the  motor roads, standard-gauge r a i l r o a d  
s id ings  were l a i d  t o  t h e  power house s i t e s  from the  
Union P a c i f i c  main l i n e  near Columbus (Fig. 53 ) and 
t h e  Union P a c i f i c  branch l i n e  near Monroe. The s id ing  
at Columbus i s  about 2 miles long, and t h a t  a t  Monroe 
about 1 mile. These l i n e s  extended i n  each case i n to  
the  power house beneath the  power house crane, t hus  
making poss ib le  the i n s t a l l a t i o n  of heavy machinery 
without expensive re-loading. Several a c r e s  of land 
near t h e  s i t e s  of the  neadworks and t h e  power houses 
were used during the  per iod of construct ion f o r  storage 
of mate r ia l s  and f o r  temporary camp houses. ( ~ i ~ .  54) 
T r a i l e r  carny, wagons and tar-paper covered camp houses 
were s t i l l  m c h  i n  evidence at t h e  Columbus power house 
s i t e  d-urinq t h e  summer of 1936, two of them being 
occupied by t h e  construct ion supervisor of t h e  con- 
t r a c t i n g  company and t h e  PWA inspector  respect ively.  
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Nine 10 '  x 12' co l l aps ib l e  wooden houses have 
been ordered by the District f o r  d i s t r i b u t i o n  along t h e  
rou t e  of t h e  canal. These w i l l  be used mainly f o r  
s t o r ing  t o o l s  and as s h e l t e r  s t a t i o n s  f o r  the  canal  
natchmen. Each house w i l l  be connected by telephone 
t o  the  D i s t r i c t  o f f i c e  f o r  making emergency calls-- 
as ,  f o r  ins tance ,  i n  repor t ing  poss ib le  canal breaks. 
A t  t h e  t ime of t h i s  wr i t ing  (Llay, 1937) t h e  
D i s t r i c t  has  not  yet begun the const ruct ion of 
t ransmission l i n e s  f o r  d i s t r i b u t i n s  t h e  e l e c t r i c a l  
power. The t e n t a t i v e  plan of rural lines f o r  P l a t t e  
County, now under c o ~ s i d e r a t i o n  by the Rural E lec t r i -  
f  i c a t i o n  Administration, ou t l i ne s  t h e  const ruct ion of 
269.5 miles of high l i n e .  The f i r s t  of t h e  outside- 
the -Dis t r i c t  transmission l i n e s  w i l l  be a 115 KV l i n e  
t o  Fremont and Valley. A t  t h e  l a t t e r  town, t h e  Loup 
D i s t r i c t  l i n e  w i l l  probably be connected with a high 
l i n e  of t h e  Nebraska Power Company out of Omaha. 
Although d r a f t i n g  and c o q u t a t i o n s  f o r  the  
prel iminary engineering survey were done i n  o f f i c e  
space donated by various Colu~nbus business men, more 
adequate o f f i c e s  were provided f o r  t h e  D i s t r i c t  a f t e r  
t h e  government loan was granted and construct ion got 
under way. Since the  autumn of 1934, t h e  general  
adminis t ra t ive  and engineering off i c e s  have been 
loca t ed  i n  t h e  west half of t h e  Wurdeman bui ld ing 
2305 13 th  S t r e e t ,  Columbus. The d i r e c t o r s  have 
under considerat  ion the  construct ion o f  a permanent 
headquarters f o r  t h e  Loup River Public  Power D i s t r i c t .  
OHAPTER V 
SOME GEOGRAPHIC PROBL3NS 
PRESENTED BY THE PROJECT 
The t a s k  of s e l ec t i ng  t h e  most favorable s i t e  
f o r  a water power projec t  i s  one t h a t  requ i res  both a 
c a r e f u l  study of t h e  physica l  background and a 
thorough understanding of economic condit ions i n  t h e  
area.  Before the preliminary engineering survey mas 
made f o r  t h e  present  Loup projec t  i t  was genera l ly  
conceded t h a t  water power development on the  P l a t t e  
a d  Loup r i v e r s  i n  c e n t r a l  and eas te rn  Nebraska was 
pos s ib l e  from t h e  physical  standpoint. The economic 
p o s s i b i l i t i e s  of poaer development were not so well 
understood, f o r  market condi t ions  have no such 
s t a b i l i t y  as  the  physical  conditions of land forms and 
stream discharge. 
Since no p ro j ec t  comparable i n  s i z e  t o  the  
present  Loup development had ever been ac tua l l y  begun 
p r i o r  t o  1933, a de ta i l ed  survey of both physical and 
economic p o t e n t i a l i t i e s  had t o  be undertaken. It i s  
t h e  purpose of t h e  f i r s t  p e r t  of t h i s  chapter t o  
d i scuss  t h e  major f a c t o r s  nhich d i c t a t e d  t h e  ou t l i ne s  
of t h e  Loup p ro j ec t ,  considering the  various aspec t s  
of i t  as adjustments t o  a r a t h e r  d.efinite and constant 
nz tu ra l  lnndscape and t o  a somelrhat more f l e x i b l e ,  but 
equa l ly  i n f l u e n t i a l  human panorama. 
Six major f a c t o r s  were involved i n  l oca t i ng  the  
Loup River Publ ic  Power D i s t r i c t  p ro jec t  i n  i t s  
present  pos i t ion:  
1. Stream gradient  and discharge. Within the  Loup 
River basin t h e  g r d i e n t  cna.nges from 14 f ee t  per  mile 
along the D i s m a l  River, a t r i b u t a r y  of t h e  Middle Loup, 
t o  about 6 f e e t  pe r  mile along the  lower Loup River be- 
1 tween St. Paul and Columbus. From these  f i gu re s  it i s  
evident  t ha t  a silorter canal would s u f f i c e  t o  c r ea t e  the  
same flheadtl f a r t h e r  up t h e  Loup val ley.  T l i i s  advantage 
would be more than o f f s e t  by the  decreased volume of 
stream discharge. The contr ibut ions  of a number of 
feeder  streams as well as of springs along the  r i v e r  
bank give the  Loup River i t s  grea tes t  volume of water 
near  i t s  mouth, t h a t  is, near Columbus. . It would be 
pos s ib l e  t o  extend the  Loun Canal eastward from t h e  
Columbus power house along the  north s i d e  of t h e  P l a t t e  
va l l ey ,  and indeed it may be so extended i f  or  when 
economic condi t ions  permit. To creizte a nheadn equal 
1. Special Survey Report, op. c l t . ,  pp. lgO-lg2. 
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t o  t h a t  u t i l i z e d  by the  present  canal a t  Monroe and 
Columbus, however, would requ i re  a canal  nearly 50 
miles long, reaching apwroximately t o  t h e  c i t y  of 
Bremont. 
2. Land form and mantle rock. d s  has already 
been explained, t h e  Loup River p ro jec t  i s  d i r e c t l y  
dependent upon t h e  land forms of the  north s ide  of 
t h e  valley. Eowhere f a r t h e r  u p s t r e m  along the  Loup 
o r  i t s  t r i b u t a r i e s  i s  t h e r e  a t e r r a c e  at a l l  com- 
parable  with t h e  Shell  Creek Terrace i n  e levat ion o r  
continuity.  The reason f o r  t h i s  i s  more e a s i l y  under- 
stood when it i s  r e c a l l e d  t h a t  the  Shel l  Creek Terrace 
was not formed by t h e  Loup River, but  by the  P l a t t e  
River when t h e  l a t t e r  w a s  flowing at a higher eleva- 
t i on .  Only below Ful ler ton,  where the  flood p l a i n s  of 
t h e  P l a t t e  and Loup u n i t e ,  i s  it reasonably poss ib le  
t o  d i v e r t  t h e  r e l i a b l e  waters of the  Sand Bill-fed 
Loup onto t h e  rzore l i g h l y  developed t e r r acds  of t h e  
inconstant  P l a t t e .  E a s t  of Oolumbus, though t h e  Loup 
water would be avai lable ,  t h e  P l a t t e  t e r r a c e s  a r e  not 
so h igh above t h e  r i v e r  and a r e  more d i s sec ted  by 
streams. The Shell  Creek va l l ey  c u t t i n g  southwaxd t o  
t h e  P l a t t e  j u s t  eas t  of Schuyler forms the  eas te rn  
l i m i t  of t h e  high Shell  Creek Terrace, and from t h e r e  
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on eastward t h e  t e r r a c e s  of t h e  P l a t t e  P l a in  in  Colfax 
County a r e  a l l  from j O  t o  60 f e e t  lower.' East of 
Colfax County, i n  Dodge County, t h e  highest  of t h e  
P l a t t e  t e r r a c e s  i s  about 60 f e e t  above t h e  r i ve r , 2  
while the  height  of t h e  She l l  Creek Terrace i n  ea s t e rn  
P l a t t e  County i s  70 t o  100 feet.' 
From t h e  standpoint of mantle rock, t h e  l oca t i on  
of t h e  Loup Projec t  i s  perhaps the bes t  ava i lab le  along 
t h e  va l ley ,  f o r  t h e  depth of the  l o e s s  cover--so 
important i n  r e l a t i o n  t o  seepage from t he canal--is 
genera l ly  l e s s  t o  t h e  eastward. I n  the  Sand H i l l  
region,  where t h e  Loup system acquires  most of i t s  
water,  t h e  surface material  i s  so porous as t o  make 
an unlined canal e n t i r e l y  worthless. 
3. Cost of t h e  land occupied. Aside from t h e  
i r r i g a t e d  l and  along the  P l a t t e  va l l ey  i n  western 
Nebraska, it i s  genera l ly  t r u e  tha t  land values i n  t h e  
s t a t e  increase from west t o  east .  It would have been 
1. So i l  Survey of Colfax County, Nebraska, Bureau 2f 
Chemistry and Soi ls ,  Se r i e s  1930, No. 11, p. 2. 
2. So i l  Surve of Dod e County, Nebraska, Bureau of 
s o i l s ~ , p . +  
3. So i l  Surve of P l a t t e  County, Nebraska, op. c i t ; ,  
P - 6  
more expensive t o  buy t h e  necessary right-of-way 
f a r t h e r  eas t  along t h e  P l a t t e  val ley,  where the  
ponulat ion i s  somewhat more dense, the farms average 
smaller  i n  s i z e ,  and crops a r e  somewhat more cer ta in .  
Since the  c o s t  of buying t h e  right-of-way amounted t o  
aporoximately seven ner  cent of the  t o t a l  cost of the  
p ro j ec t ,  t h i s  f a c t o r  is of considerable importance. 
4. Distance from other  sources of power. Water 
power developnent in Nebraska is favored by t h e  absence 
of coa l  or o i l  i n  comgercial quan t i t i e s ,  within t h e  
boundaries of the  s t a t e .  Though Columbus i s  supplied 
wi th  na tu ra l  gas  by pipe l i n e ,  both o i l  and coa l  have 
t o  be shipped i n  by r a i l ,  with the  at tendant  'nigh 
f r e i g h t  cos t s ,  from the  p laces  of production. Gasoline 
f u e l  o i l ,  l ub r i can t s ,  and o ther  petroleum prociucts a re  
9rought i n  mostly from Kansas by tank c a r s  and l a r g e  
motor t rucks.  Coal i s  shipped i n t o  t h e  a rea  by rai l  
from Kansas, Wyoming, Iowa, I l l i n o i s ,  and s t a t e s  f a r t h e r  
eas t .  Nost of the  coal used f o r  t h e  production of 
e l e c t r i c i t y  by t h e  steam p lan t  at Columbus is brought 
i n  f roq  t h e  bituminous f i e l d s  of southeast ern Kansas. 
A glance at a map of the  coal  regions of t h e  United 
S t a t e s  shows t h a t  east  c e n t r a l  Nebraska i s  almost as 
far from producing coal  mines as any place  i n  t h e  
Unit ed States .  It was f o r  t h i s  reason t h a t  the  whole- 
s a l e  coal  d e a l e r s  of the  middle west chose the  Loup 
p r o j e c t  f o r  a t e s t  case i n  t h e i r  f i g h t  t o  make publicly- 
financed hydro-electric p r o j e c t s  declared unconstitu- 
t i o n a l .  I f  a publ ic  water power d i s t r i c t  near Columbus, 
Nebraska, could have been shown t o  be i l l e g a l ,  t h e  case  
would probably have covered a l l  such d i s t r i c t s  i n  t h e  
cpuntry. The f i g h t  f a i l e d ,  however, when Senate F i l e  
310 w a s  declared cons t i t u t i ona l  by t h e  Nebraska Supreme 
Court. (1934) 
5. Distance t o  markets f o r  e l e c t r i c i t y .  The 
problem of f ind ing  adequate markets f o r  the  e l e c t r i c a l  
energy produced, as t h e  p ro jec t  nears  completion, looms 
a s  t h e  mst se r ious  t ask  facing the  Loup Dis t r i c t .  
Since '1108t of  the  l a r ~ e r  c i t i e s  of Nebraska a r e  l oca t ed  
i n  t h e  eas te rn  p a r t  of t h e  s t a t e ,  i t  follows t h a t  the re  
i s  wherd markets can most e a s i l y  be developed. About 
two-thirds of t h e  population of  t h e  s t a t e  l i v e  within 
a r ad ius  of 100 miles of Columbus. Omaha, the  
metropolis,  i s  about $5 miles t o  t h e  ea s t ,  and Lincoln, 
t h e  c a p i t a l ,  about $0 miles t o  t h e  southeast.  Norfolk, 
Fremont, Hastings, and Beatr ice  a re  withln a s i m i l a r  
radius .  The D i s t r i c t  i s  hoping t o  make connections 
with most of t h e  important c i t i e s  and towns of ea s t e rn  
Nebraska, and i f  these (and the  adjacent  rural d i s t r i c t s )  
can not  dispose of a l l  t h e  avai lable  energy, t o  send 
sdme across  t h e  Missouri River t o  Sioux Ci ty  and 
Council Bluffs.  To the  westward, t h e  market ava i l ab l e  
t o  t h e  Loup D i s t r i c t  i s  d e f i n i t e l y  l im i t ed  by t h e  
presence of the  P l a t t e  Valley Public Power and I r r i ga -  
t i o n  D i s t r i c t  Project  near North P l a t t e .  From t h e  
viewpoints of economy and e f f i c iency  i n  operation, an 
inter-connection between the se  two p l a n t s  would be 
des i rab le .  Though a l i n e  h ~ s  been b u i l t  f o r  t h i s  
purpose from Grand Island t o  Columbus, such a union 
has  not yet been given government approval. 
6 .  The d e s i r e  for  a water power projec t .  In 
suggesting reasons why the  Genoa-Columbus l oca t  ion was 
chosen f o r  a qovernment-financed water power p ro jec t  
i t  must be mentioned again t h a t  t h e  human f ac to r  was 
v i t a l l y  important. Without t h e  enthusiasm and s p i r i t  
of l o c a l  c i t i z e n s ,  who worked incessant ly  f o r  i t s  
approval and a r e  s t i l l  w r k l n g  fo r  i t s  success, t h e  
p ro j ec t  might have been abandoned at the  outset.  
P r o j e c t s  seeking government aid are  o f t en  dropl3ed be- 
cause of a l ack  of sustained l o c a l  i n t e r e s t .  The 
completion of t h e  Loup p ro j ec t  a t  Columbus is eager ly  
awaited by t h e  c i t y ,  which has already f e l t  a surge 
of p rosper i ty  during t h e  per iod of construction. 
The pro jec t  ha s  been regarded as a c i v i c  achievement 
of f i r s t  rank. 
I n  order t o  f i nd  t h e  best  poss ib le  s i t e s  f o r  a 
s torage  r e se rvo i r  end a power house near Columbus, 
t h e  engineers engaged f o r  t h e  preliminary survey made 
a d e t a i l e d  topographic map of the Shell Creek Terrace 
and adjacent lowlands. The usual contour i n t e rva l  of 
f i v e  f e e t  w a s  reduced t o  two f ee t  i n  p laces  where 
more accura te  knowledge was needed. The highest point  
on t h e  d ivide  between She l l  Creek and the  Loup River 
n a t u r a l l y  o f f e r ed  t h e  g r e a t e s t  pos s ib l e  "headH f o r  t h e  
power house. From t h i s  p lace ,  roughly t h e  s i t e  chosen 
f o r  Lake Babcock and the  Columbus forebay canal, t h e  
upstream rou t e  f o r  the canal  was surveyed. A t  a 
descending gradient  of th ree  inches per  mile, the  
canal  survey l i n e  reached the  Loup Rivers  a short  
d i s tance  west of Eonroe. I f  the na tu ra l  condit ions 
here  had been favorable,  t h i s  would probably have been 
t h e  s i t e  of  the  diversion dam. 
But t h e  na tu ra l  condit ions were not favorable a t  
t h i s  place f o r  building t h e  diversion s t ructures .  The 
sand of  the  v a l l e y  f l oo r  was coarse and porous, t h e  
f l ood  p l a in  nor th  of t h e  r i v e r  channel w a s  low and 
swampy, and the  r i v e r  bed i t s e l f  included l a rge  a r ea s  
of quicksand where const ruct ion would have been both 
d i f f i c u l t  and hazardous. To avoid these  handicaps, 
it was decided t o  route  t h e  canal  along the  outer  
m r q i n  of the  f lood p l a i n  nor th  of Ebonroe, and t o  
extend t h e  cznzl severa l  miles  up the  val ley  by u t i l i z i n g  
another power house which could be b u i l t  here at the  
base of t h e  low terrace.  From the t op  of the  low t e r r ace  
no r th  of Monroe i t  was poss ib le  t o  extend the canal ,  at 
t h e  same low gradient ,  t o  a point  on the  r i v e r  about 
t h r ee  and one-half miles southwest of Genoa. There t h e  
n a t u r a l  condi t ions  were more su i tab le ,  and t he re  it was 
t h a t  t h e  d ivers ion  dam was planned under t h e  preliminary 
repor t .  
A f u l l  s tudy of t h e  s i l t  problem, previously men- 
t ioned on page 24 i n  connect ion with proposed r e se rvo i r s  
i n  t h e  drainage bas ins  of Beaver Creek, Looking Glass 
Creek, Cherry Creek, and Lost Creek, l e d  t o  a f u r t h e r  
up-strean extension of t h e  can&. Ins tead of at tempting 
t o  dredge s i l t  from the  canal  throughout i t s  e n t i r e  
l eng th ,  it was decided t o  ca tch  as much of the  s i l t  
as poss ib le  i n  a wide s e t t l i n g  basin at  the  upper end 
of the  canal.  This  ba s in  and i t s  opera t ion have 
a l ready  been described. (Page 97 ) The up-stream 
extension of the  canal t o  provide f o r  a d e s i l t i n g  bas in  
brought t h e  upper end of the  canal t o  i ts  present  
l o c a t  ion. 
Some in t e r e s t i ng  f a c t o r s  were a l s o  lnvolved i n  t h e  
l oca t i on  of t h e  t a i l r a c e  canal  below t h e  Columbus power 
house. Obviously, t h e  t a i l r a c e  canal has no o ther  
important funct ion than t o  conduct t h e  water from the  
o u t l e t  of t h e  d r a f t  tubes at the  power house back t o  
t h e  r ive r .  It would seem a t  f i r s t  thought,  on 
considering t h e  s i t u a t i o n ,  t h a t  it would have been 
most reasonable t o  d ig  t h e  canal due south from t h e  
power house t o  t h e  Loup River just above i ts junction 
w i t h  the P l a t t e .  Bcava t ion ,  espec ia l ly  f o r  t h e  wide, 
deep t a i l r a c e  canal,  w a s  expensive, and economy of 
d i s tance  w a s  an i w o r t a n t  item. The cos t  of buying 
right-of-way l and  so near  t h e  c i t y  limits of Columbus, 
however, would have more than  exceeded the cost  of 
extending the  canal southeastward around the  zone of 
valuable  t ruck  and da i ry  farms. 
A s  can be observed from t h e  genera l  map, t h e  
t a i l r a c e  canal  i s  crossed by the  Burlington r a i l r o a d  
only a few rods  north of the  P l a t t e  River and about 
a mile vest of t h e  bridge over which the  r a i l road  
c ros se s  t o  t h e  south s ide  of t h e  r i ve r .  The D i s t r i c t  
hoped t o  obvia te  bui ld ing t h i s  r a i l r o a d  bridge over 
t h e  t a i l r a c e  by extending the  canal eastward t o  a 
po in t  on the r i v e r  below the  Burlington r i v e r  bridge. 
The r e fusa l  of a sand company along t h e  proposed r ight -  
of-aay t o  s e l l  i t s  property f o r  what the  D i s t r i c t  
considered a reasonable p r i c e  l e d  t o  the  abandonment 
of t h i s  idea. To avoid t h e  delay and l i t i g a t i o n  
expense involved i n  carrying through l e g a l  condemnation 
proceedings, t h e  D i s t r i c t  decided on the  present  route  
f o r  t h e  canal ,  due south from the  U . 8 .  Highway No. 30 
crossing. 
The d i sposa l  of t h e  s i l t  pumped from the d e s i l t i n g  
bas in  c r e a t e s  a r e a l  engineering problem which a s  yet 
has not  been s a t i s f a c t o r i l y  solved. The present p lan  
i s  t o  carry t h e  mud eastward from t h e  end of t h e  
concre te  sludge flume ( s ee  map of Headworks Arrange- 
ment, Fig. g ) i n  a metal flume f o r  a d i s tance  of 
1,000 t o  2,000 fee t .  This  metal flume, p a r a l l e l i n g  
t h e  nor th  bank of  t h e  r i v e r  channel, w i l l  have rnany 
o u t l e t s ,  perhaps one each 100 f ee t ,  so t h a t  t h e  mud 
w i l l  be d i s t r i b u t e d  f a i r l y  evenly over a considerable 
l i n e a r  distance. J e t t i e s  w i l l  be b u i l t  below the end 
of t h e  concrete flume, on t h e  south s i d e  of t h e  r i v e r  
channel, as indicated  on t h e  map, opposi te  the  metal 
flume. These j e t t i e s  m i l l  tend t o  deepen the  channel 
and t u r n  t h e  current  toward the  s i l t  accumulated on 
the  nor th  s ide.  The exact number and loca t ion  of these  
j e t t i e s  have not  as yet been determined, as the need 
f o r  them can be  determined only a f t e r  experimentation. 
It may be necessary t o  narrow t h e  channel f o r  severa l  
miles,  or poss ib ly  even a l l  t h e  way t o  t h e  lower end 
of the divers ion canal below Columbus. 
Even so, t h e  quest ion remains--will t h e  s i l t  be 
c a r r i e d  away? W i l l  t he  unused water of t h e  Loup be 
s u f f i c i e n t ' t o  f l u s h  t h e  o l d  channel? Before the 
const ruct ion of t h e  d ivers ion  canal,  t h e  Loup River 
had reached a f a i r l y  s t a b l e  balance between erosion 
and deposition. After t h e  power p ro jec t  begins 
operat ion,  t h e  amount of sediment t o  be ca r r i ed  down 
t h e  r i v e r  channel w i l l  remain approximately the  
same as before,  while t h e  volume d water ava i lab le  
f o r  carrying t h e  sediment w i l l  be g r ea t l y  reduced. 
For severa l  months of t h e  year, t h e  only water which 
w i l l  go down t h e  r i v e r  channel w i l l  be t h a t  which i e  
pumped out of the  s e t t l i n g  bas in  with t h e  silt and t h a t  
which i s  l e t  through the s l u i c e  ga t e s  t o  f l u sh  the  
channel above the  canal intake. For severa l  weeks i n  
t h e  spr ing and f o r  a sho r t e r  period i n  the  f a l l ,  
t h e r e  v i l l  usua l ly  be enough water t o  permit a 
considerable f l ow  over t h e  con t ro l  weir, but these  
f lood waters w i l l  already be burdened with a volume 
of s i l t  ap~rox ima te ly  equal t o  t h e i r  carrying capacity.  
While undou5tedly they w i l l  remove so2e of t h e  pumped 
s i l t  from t h e  channel, they w i l l  a l so  deposit some of 
t h e i r  own. To t h e  wr i t e r ,  it seems un l ike ly  t h a t  
t h e  spring and f a l l  f loods ,  even with tile a id  of 
j e t t i e s ,  w i l l  be ab le  t o  ca r ry  both t h e i r  own s i l t  
and t h e  s i l t  from t h e  canal  water down t h e  old r i v e r  
channel. It i s  poss ib le  t h a t  silt may accurrmlate 
i n  t h e  r i v e r  bed above Genoa t o  a s u f f i c i e n t  depth 
t o  reduce t h e  r i v e r  gradient  above t h e  po in t s  where 
s i l t  i s  being dumped. I n  t h i s  case, s ince  the present  
bed of the  r i v e r  is usua l ly  only f i v e  t o  t en  f e e t  below 
t h e  val ley  l a a d  on e i t h e r  s ide ,  a se r ious  f lood problem 
may r e s u l t  f o r  the  peo,>le l i v i n g  on the  f lood p l a i n  
i n  t h e  v i c in i t y .  
In  order t o  observe t h e  e f f ec t s  on t h e  o ld  Loup 
channel of t h e  diversion of most of t h e  wa.ter into t h e  
power canal, the  Loup River Public Power D i s t r i c t  has 
had an a e r i a l  survey made of the  Loup channel between 
t h e  d ivers ion s t ruc tu re s  and the  t a i l r a c e  weir. This 
a e r i a l  map, made in December, 1936, on a  sca le  of 
403 f e e t  t o  one inch, shons in  d e t a i l  t h e  r i ve r  channel 
and banks, t h e  sand bars, and var ious  associa ted  na tu ra l  
and c u l t u r a l  f e a t u r e s  along t h e  valley. S in i l a r  surveys 
w i l l  probably be mzde l a t e r ,  a f t e r  t h e  p ro jec t  has  been 
i n  operat ion f o r  a  time, t o  show t h e  e f f e c t s  of s i l t  
accumulation and wind erosion on t h e  o l d  channel. 
0 2 lhe p i c t u r e s  w i l l  be u s e f u l  fo r  the  engineering record 
and may come i n  handy i n  helping t o  s e t t l e  l ega l  
d i spu tes  over damage claims. Less se r ious  than t h e  
s i l t  problem i s  t h e  quest ion of how i c e  w i l l  be handled when 
t h e  spr ing thaws break it loose from t h e  canal banks. 
After  the  skat ing season i s  over, engineers expect 
t h a t  t h e  slow-moving water w i l l  permit the  i c e  t o  
melt i n  p lace  o r  e l s e  p i l e  up and melt i n  the  reservoir .  
An i n t e r e s t i n g  geographic stud7 could be made of 
t h e  e f f e c t s  of t h e  power p ro jec t  on t h e  ground water 
l e v e l  along t h e  canal and t h e  r i ve r  va l l ey  between 
t h e  p ro j ec t  headworks and t h e  t a i l r a c e  weir. An 
e n t i r e  Masterc s t h e s i s  could well  be devoted t o  t h i s  
sub jec t  alone, of which only the 'masder implicat ions 
can be mentioned here. The Loup D i s t r i c t  engineers 
a r e  ca r e fu l l y  watching t h e  changes i n  ground water 
l e v e l  as ind ica ted  i n  t h e  t e s t  wells  (page 70)  
t o  see  what t h e  e f f e c t s  w i l l  be when t h e  projec t  
begins operation. Since no considerable percentage 
of t h e  Loup discharge has a s  yet been diverted away 
from the  regu la r  channel, no marked change i n  t h e  
water l e v e l  has  been observed along t h e  inner f lood 
p la in .  Farther  out,  along the  canal rou te ,  more 
d e f i n i t e  r e s u l t s  have been noticed. 
The extensive pump excavation at t h e  Columbus 
power house s i t e  i n  1935 ( ~ i g .  55) preparqtory t o  
bu i ld ing  t h e  foundation s t ruc tu re s  brought about a 
subs t an t i a l  lowering of t h e  water t a b l e  i n  the  
v ic in i ty .  Though t h i s  g r e a t l y  f a c i l i t a t e d  the  
engineering work of the  D i s t r i c t ,  it had undesirable 
r e s u l t s  in  making necessary the  deepening of severa l  
we l l s  on f a r n s  i n  the  neighborhood. The water 
pumped from t h e  construct ion s i t e  was permitted t o  
d r a i n  southward toward Lost Creek, but because of 
t h e  inadequate s i z e  of t h e  creek many ac res  of 
Something doing in the val ley!  
C i t y  of Columbus in background, 
right of picture,  
p r i v a t e  proper ty  were flooded. (Fig. 5 6 )  The D i s t r i c t ,  
of course, compensated t h e  farmers f i nanc i a l l y  f o r  such 
damages, though the  inconvenience caused w a s  o f t en  
q u i t e  great .  
In  order t o  make more s a t i s f ac to ry  use of l a rge  
machinery f o r  excavation and t o  f a c i l i t a t e  the 
construct ion of bridges along the route,  it was 
found des i r ab l e  t o  loner t h e  water t a b l e  on the  
P l a t t e  f lood p l a i n  along the  t a i l r a c e  canal. This 
w a s  done by deepening t h e  channel of Lost Creek e a s t  
of t h e  t a i l r a c e  th ree  t o  four  f e e t ,  and draining the  
seepage water from t'ne canal in to  it. (Fig. 57 ) The 
r e s u l t  was the  flooding of several  farms eas t  of t h e  
canal alonq t h e  creek and the  cessa t ion  of the  flow 
of t h e  creek west of t h e  canal. 
Betmeen Monroe and Genoa several  farmers repor ted  
t h a t  springs stopped flowing a f t e r  t h e  construct ion 
of the  canal. A r epresen ta t ive  case i s  tha t  on t h e  
Lightner farm th ree  miles  west of Genoa, i n  the  NW 1/4 
Sec. 3, Tom. 17 N., Range 3 W. In Ju ly ,  1936, Kc. 
Lightner  complained to t h e  b m r d  of d i r e c t o r s  o f  t h e  
D i s t r i c t  t h a t  a spring had been cut  o f f  which formerly 
va t  ered a hay meadow on t h e  south s i d e  of t h e  canal. 
A s  a r e s u l t ,  t h e  hay crop f o r  t h e  year was almost a 
Figure 56,  
Figure 57. 
t o t a l  f a i l u r e .  After an inves t iga t ion  by the  committee 
on claims, t h e  board r a i d  Ulr. Lightner $1,000 i n  
damages. 
Two miles f a r t h e r  west, on the  Welch farm 
(SW 1/4 Sec, 5, Town. 1 7  N, Range 3 W) t h e  canal lowered 
t h e  water t a b l e  enough t o  a f f ec t  the  sub-irr igat ion 
of corn. The f i e l d  i n  t h e  southeast corner of t h e  
farm jus t  below t h e  canal l i e s  so near t h e  na tu ra l  
water t a b l e  t h a t  t i l e  d r a i ~ s  had been found helpful  
t o  crop growth. Throughout the  dry summer of 1934 
t h e  d ra ins  continued t o  flow, and t h e  f i e l d  produced 
a crop of corn averaging 30 bushels per  acre. In  t h e  
summer of 1935, a f t e r  the  excavation of the  canal ,  
the  t i l e  d r a i n s  ceased flowing. Though 1935 was, i n  
g e n e r a l p a  b e t t e r  crop year i n  the P l a t t e  County than 
1 9 3 ,  t h e  19-55 corn crop on the same f i e l d  amounted 
t o  only 18 bushels  per  acre. 1 
It i s  q u i t e  probable t h a t  t h e  spr ings  and the  
d r a i n s  w i l l  begin  t o  flow again a f t e r  the  canal has 
been f i l e d  with water f o r  a time. Indeed, i t  i s  
l i k e l y  tha t  f o r  a year o r  two a f t e r  the  p ro jec t  begins 
operat ion the seepage from t h e  canal w i l l  be so  great  
as t o  s a tu ra t e  c e r t a i n  f i e l d s  on t h e  lower s ide ,  
hindering crop growth because of excessive waiter. 
1. Personal conference with Kr .  Walter Groteluschen, 
tenant on the  Yelch farm. 
The e f f e c t  of seepage on the  canal i t s e l f  i s  
a l s o  important. Aside from t h e  d i r e c t  l o s s  of water, 
which has  occasiontLLly threatened t o  become serious,  
t h e  ac t ion of seepage i n  weakening t h e  canal embank- 
ments i s  a s i t u a t i o n  which requ i res  constant v ig i l ance  
by  t h e  D i s t r i c t  engineers and canal watchmen. 
Seepage has been esgec ia l ly  excessive i n  p laces  where 
t h e  canal  water i s  more than 10  f e e t  above the  l e v e l  
of adjacent land. Seepage northward from t h e  canal  
toward Shell  Creek along the  west s i d e  of Sec. 28, 
Town 18 N., Range 1 W. , increased t o  a t r i c k l e  during 
t h e  spring of 1937, and i f  sand bag reinforcement had 
not  been provided immediately a f t e r  t h e  discovery of 
t h e  leak a complete break might have resul ted.  It 
i s  thought by some t h a t  muskrats might be p a r t l y  
responsible  f o r  such leaks ,  a s  they a r e  knom t o  burro 
r a t h e r  deeply i n t o  t h e  embarkments, and o W  watchmen 
have orders  t o  shoot them on sight. 
The most se r ious  canal break which has occurred 
thus  f a r  w a s  t h a t  of January, 1937, when t h e  r i g h t  
embankment washed out about a mile west of the  
r e se rvo i r  weir,near t h e  northeast  corner of Sec. 9, 
.Town. 18 N., Range 1 W., f looding severa l  hundred 
a c r e s  including one farmyard. The exact cause of 
t h e  break is unknown, but it was probably due t o  
seepage, frost-cracking,  or  both. A t  t h i s  point  
t h e  <<round s lopes  northward toward Shell  Creek, and 
t h e r e  i s  a drainage d i t c h  on t h e  south s i d e  of t h e  
c m a l .  The break occurred j u s t  over a 41 x 5' 
drainage cu lver t  which c a r r i e s  water from the  south 
s i d e  of the  canal  beneath the  canal t o  an a r t i f i c i a l  
drainage d i t  ch sloping northward toward Shell  Creek. 
(I?igs. 1 and % ) Most of t h e  water which ran  out of 
t h e  break poured under t h e  canal t h r o u ~ h  t h e  cu lver t  
and overflowed t h e  eas t  s i d e  of the a r t i f i c i a l  drainage 
d i t c h ,  f looding much of Sect ion 26. It was thought by 
t h e  engineers t h a t  the  accident  might have been due 
t o  t o o  rap id  f i l l i n g  of t h e  canal. After t h e  hole  
was s t o p ~ e d  by sandbags and repaired,  t h e  water l e v e l  
i n  t h e  canal was r a i s ed  again much more slowly, at t h e  
r a t e  of about one inch per  day t o  assure  proper 
*seasoning" of t h e  embankments. 
The January canal break was aggravated by the  
weather condi t ions  at the  time. The break occurred 
i n  m i  d-afternoon of an espec ia l ly  cold day, but on 
account of the  snow-blocked roads workmen were unable 
t o  reach t h e  spot u n t i l  midnight. Sandbags were slow 
i n  taking e f f e c t ,  pax t ly  because water was s t i l l  

flowing i n t o  t h e  u:>?er end of t h e  cana l  where t h e  
open intake ga t e s  were frozen f a s t .  (See Fig. 14 ) 
An attempt was made t o  thaw loose  t h e  ga t e s  by 
hea t ing  them with e l e c t r i c i t y ,  but t h e  current  
spread i n to  the  s t e e l  re inforcenents  of the  concrete 
and had no not iceable  e f f e c t .  After a delay  of 
about 24 hours, t h e  ga t e s  were f r eed  from i c e  by a 
huge acetylene torch,  brought espec ia l ly  f o r  t h e  
purpose from Omzha. 
Zrosion of t h e  canal embankments both the  
i n s i d e  (Fig. 59 ) a d  t h e  outside (Fig. 60 ) by 
hezvy r a i n s  r e su l t ed  i n  much inconvenience a d  expense 
during the  per iod of construction. I f  heavy r a i n s  
continue t o  have a similar e f f e c t  a f t e r  the  canal  i s  
f u l l  of water, and it  must be remembered tha t  t h e  
r a i n f a l l  s ince  1334 has been below normal, the  
consequences may be ser ious  f o r  ad j  acent farm land. 
Already many farmers have received adjustments f o r  
flooded f i e l d s ,  and i n  a few cases  erosion of t h e  
s p o i l  mater ia l  outs ide  of t h e  D i s t r i c t  right-of-way 
has  made it advisable f o r  t h e  D i s t r i c t  t o  purchase 
small add i t iona l  t r a c t s .  
Figure 59. 
Erosion of inner s i d e  of canal ernbank- 
ment near Monroe power house. 
Eiilbmkmenfi washouts such as t h i s  one on 
the west side of the ta i l race  canal are 
serious both f o r  the D i ~ t r i c t  and f o r  
the f~xmer ahose land is flooded, 
A s  one method of preventing eros ion,  t h e  canal  
embankment above the  water l i n e  i n  a few places  has  
been "dressed' with a  cover of black top s o i l  obtained 
by t h e  s t r i pp ing  process described on nzge 
This  top s o i l  dumped on by d r q  l i n e s ,  i s  smoothed 
by hand rakes  and seeded t o  permanent grass. The 
most extensive a r e a  of "dressed"embankments i s  along 
t h e  intake canal  just  above the  Columbus power house. 
(Fig. 61 )l The t m  ends of t h e  canal  a r e  i n  t h e  
f lood p la in  sec t ion,  where the embankments a re  l a rge ly  
of coarse sand and gravel.  Tithout "dressing0,  which 
i s  impossible un less  more l and  i s  bought by the  
D i s t r i c t  e spec i a l l y  f o r  t h a t  purpase, it w i l l  be 
extremely d i f f i c u l t  t o  , ~ e t  vegetat ion s t a r t e d  on 
them. So f a r ,  t h e  only p lant  which has proved i t s e l f  
capable of t h r i v i n g  on a d i e t  of quartz  and water i s  
t h e  omnipresent Russian t - ~ i s t l e  ( ~ i g .  62), but when 
t h e  c h i l l y  ~ i n d s  of October sweep domn from t h e  
northwest i t  p & i t e l y  excuses i t s e l f  and r o l l s  south 
f o r  the  winter. 
1. Note the  black color  of t h e  embankment north 
of the  power house i n  Fig. '31. 
Notice the contrast in color between 
the "tripped" surf ace material and 
the buf f-colored Peorian loess i n  
the excavated section. 
Gravelly surface of tailrace s p o i l  
bank north of U, 8. Hignway No. 
bridge, 
CHAPTER VI 
RUltAN ASPECTS OF THE LOUP PROJECT 
The geographer i s  occasionally faced with t h e  t a s k  
of analyzing and in t e rp re t i ng  something more complex 
and more b a f f l i n g  than t h e  landscape i t s e l f ,  namely 
t h e  human mind. I n  discussing a subject  such as t h e  
Loup River Public  Power D i s t r i c t  Projec t ,  the  
geographer has not f in i shed  h i s  t a sk  u n t i l  he has 
made h i s  contr ibutior .  toward an understanding of 
t h e  emotional a t t i t u d e s  which a r i s e  i n  ind iv idua l s  and 
groups as a r e s u l t  of t ang ib le  events. It i s  with 
t h i s  thought i n  mind th3.t I proceed t o  evaluate some 
of t h e  human aepects  of my problem. 
I n  order t o  begin worlc on t h e  const ruct ion of t h e  
p ro j ec t ,  t h e  f i r s t  requirement of the  D i s t r i c t  was t o  
acquire  the  necessary right-of-way property. Scat tered  
along t h e  route of t h e  proposed c a n d  were about 150 
separa te  farms, functioning a s  economic u n i t s  under 
individual  guidance. Some of these  farms were operated 
by owners, o the r s  by tenants ,  and s t i l l  o the r s  by wage- 
earning "handsU. Some of t h e  farms were f r e e  from 
debt;  many of them were not. n a t e v e r  t h e  conditions, 
the  Loup D i s t r i c t  needed t o  buy a 3 F m i l e  strip of 
land,  from 250 t o  500 or  more fee t  wide, through t h i s  
complex patchwork of f i e l d s  and houses and roads. 
Dif ferent  amounts were needed from each f a r m ,  some- 
t imes  only an ac re  o r  two, i n  o ther  cases,  a s  i n  the  
r e s e r v o i r  area, t h e  e n t i r e  holding.' Being a 
publicly-omed corporat ion,  t h e  D i s t r i c t  could exerc ise  
the  r i g h t  of eminent domain t o  secure t h e  needed 
property whenever t h e  owners were not inc l ined  t o  s e l l .  
Considering the  general  economic condit ions of t h e  
time, l i b e r a l  o f f e r s  were made t o  t h e  owners, and, 
consequently, of more than 150 sepaxate purchase$, 
l e s s  than 10  per  cent  mere obtained through condemn* 
t ion proceedings. 
Whether or  not  a land owner w a s  favorably incl ined 
toward s e l l i n g  a corner or  a s l i c e  of h i s  farm t o  t h e  
D i s t r i c t  depended on widely-cif f er ing individual  
circumstances. I n  cases  where the  o m e r  occupied t h e  
l and  and considered i t  a p lace  t o  renain f o r  a l i f e t i m e  
and r a i s e  a family, he of ten  disapproved of t h e  sac. 
This wes p a r t i c u l a r l y  t rue i f  the  l oca t i on  of the  
proposed canal was such t h a t  it would obs t ruc t  the  view 
P . 209-214 1. Bee Ap~endix B page A i o r  tne  complete l i s t  of 
right-of-way purchases. 
from t h e  farmyard o r  nrutilate t h e  general  appearance 
of t h e  farm. A farmer could hardly be c r i t i c i z e d  f o r  
f e e l i n g  b i t t e r  toward a provision which required t h a t  
he s a c r i f i c e  a beau t i fu l  young orohard j u s t  beginning 
t o  bear  f r u i t ,  and see  out of h i s  l i v i n g  room window 
ins tead  the  gray-brown ug l iness  of  a canal  bank. 
Such cases  a c t u a l l y  occurred i n  connection with t h e  
Loup projec t .  
On t b e  o ther  hand, when the  omer  m a s  not l i v i n g  
on t h e  land,  he w a s  usua l ly  qu i t e  wi l l ing  t o  dispose 
of a few acres  f o r  t h e  p r i ce  o f fe red  by t h e  Dis t r i c t .  
When t h e  property bore i n  add i t ion  a heavy mortgage, 
t h i s  wil l ingness sometimes amounted t o  a c t i v e  desire .  
A s  an example, t h e  mortgage on a c e r t a i n  192-acre farm 
crossed by the  rou t e  of t h e  canal was $lj ,000. Is i t  t o  
be wondered at t h a t  the  owner was pleased at receiving 
a check of awproximately $7,030 3 r  the s a l e  of 26 
acres?  T i t h  the  s a l e  of l e s s  than one-seventh of 
t h e  l m d ,  the  1,ortga;re was reduced by more than  hal f .  
Recreatinna.?. ? o s s i b i l i t i e s  i n  connection n i t 3  the 
q ro j ec t  a r e  as yet l i t t l e  developed, but i t  f a  exgected 
t h a t  mithin a f e a  years  shade t r e e s  and sumer  cot tages  
w i l l  l i n e  the  shore of Lake Babcock. Bathing, boating, 
and f i s h i n g  w i l l  be ava i lab le  f o r  p icnickers  and 
carlpers. Not a l l  t h i s  l i e s  i n  the  fu tu re ,  however, 
f o r  v iv id  memories of t a o  Po l i sh  chi ldren f i sh ing  
Seneath U.S. No. 30 bridge, a  crude diving board on 
the  p ipe  l i n e  b r i d ~ e ,  and after-dark "dipsn else- 
where alonz t h e  t a i l r a c e  canal remind the  wr i te r  t h a t  
many joys have a l ready  s l i m e d  i n t o  t h e  past .  
The Loup River Public Power D i s t r i c t  Projec t  has  
had a t o n i c  e f f e c t  on the  towns located  along the 
rou t e  of the  canal. This i s  p a r t i c u l a r l y  t r ue  of 
Columbus. The i n f l u x  of workers, both s k i l l e d  and 
unsk i l l ed ,  brought an excel lent  volume of t r a d e  t o  t h e  
c a f e s  and r e s t au ran t s ,  and a l l  ::otels and rooming 
houses i n  t h e  c i t y  have e.xperienced almost unprecedented 
prosper i ty .  A l l  l i n e s  of r e t a i l  t rade  have improved, 
r e n t a l s .  have increased,  and property values  have 
recovered mch  of t h e i r  former s tatus.  A leading r e a l  
e s t a t e  off  i c e  i n  Columbus, i n  July ,  1936, d id  not know 
of a s ing le  house f o r  rent  i n  t h e  c i t y .  Even rooms f o r  
ren t  were widely s ca t t e r ed  and o f t en  inadequately 
furnished.  Fa i th  i n  t h e  permanence of t h i s  c i v i c  
p rospe r i t y  i s  evidenced by t h e  f a c t  tha t  between 
February, 1934, and April ,  1037, no l e s s  than  57 
bu i ld ing  permits  were granted by the  c i t y  f o r  t h e  
const ruct ion of residences of more than $500 i n  value. 1 
It i s  not su rpr i s ing  t o  f i n d  t h a t  Columbus business 
and profess ional  men have been en thus ias t i c  boosters  
f o r  t h e  Loup pover project! 
Although t h e  construct ion of t h e  Loup projec t  d i d  
improve condit ions mater ia l ly ,  it did  not el iminate 
t h e  l o c a l  unemployment problem. * Even a f t e r  h i r ing  
severa l  hundred men from t h e  county r e l i e f  r o l l s ,  
t h e r e  were p r a c t i c a l l y  alnays more job-seekers on t h e  
wait ing list. Undoubtedly some of them d r i f t e d  i n  from 
neighboring c i t i e s  and towns i n  search of work or 
adventure. I n  evaluat inq t h e  e f f e c t  of t h e  p ro jec t  
on em~loyment, i t  must be remembered t ha t  t h e  influence 
of the  p ro jec t  has  not been confined t o  t h e  Columbus 
area. Thousands of unknown f ac to ry  workers sca t t e red  
throughout the  country helped t o  produce t h e  mater ia ls  
used i n  d i f f e r e n t  ~ h a s e ~  of t h e  work, and hundreds of 
r a i l r o a d  employees had a part  i n  t ranspor t ing t h e  
var ious  n a t e r i a l s  t o  t h e i r  des t inat ion.  
E i t h  the  completion of t h e  p ro jec t  i n  a  few months, 
it seems reasonable t o  expect t h a t  the re  w i l l  be a 
1. From f igu re s  made ava i lab le  by t h e  o f f i c e  of t h e  
Bi ty  Clerk, Columbus, Nebraska. 
2. More exact employment s t a t i s t i c s  a r e  given i n  
Appendix D nage 220. 
dec l ine  i n  l o c a l  i n d u s t r i a l  a c t i v i t y .  Many of t h e  
workers on t h e  p ro j ec t  w i l l  l eave  t h e  c i t y ,  part icu-  
l a r l y  those c lassed i n  the  s k i l l e d  and semi-skilled 
e;rouus, and t he re  w i l l  be l e s s  money t o  be spent i n  
r e t a i l  establishments.  After th is  decl ine,  however, 
working condit ions w i l l  improve again more o r  l e s s  
i n  correspondence with economic condit ions i n  t h e  
s t a t e  as a whole. 
Meanwhile, a new landscape is  tak ing  form i n  
e a s t e r n  Nebraska. The lower Loup River which required 
many labor ious  cen tu r i e s  t o  carve i t s  na tu ra l  channel 
t o  t h e  present  s t a t e  of development has, in  the  course 
of a f e r  months, been l i f t e d  :>y m a n  out of t h a t  
channel. A care f ree  stream sprawling comfortably on 
i t s  s h i f t  in? sandy bed has been roused t o  work by 
concre te  and a geometrically-patterned canal. The o ld  
bed remains but l i t t l e  changed, ready t o  receive  i t s  
former burden back again when man does not need h i s  
new-captured slave. The two w i l l  cone t o ~ e t h e r  once 
more, r i v e s  and bed, s iould man grow t i r e d  of h i s  l i t t l e  
game of dikes and dams, and switches and generators.  
To prepare t h e  nay fo r  t h e  new slave,  man has 
cu t  t r e e s  and c leared brush. Giant cottonwoods, 
whose leaves  f o r  decades r u s t l e d  s i l e n t l y  at sun and 
cloud, have bowed t h e i r  s t a t e l y  forms t o  make way f o r  
an u ~ l y  di tch.  Green f i e l d s  and waving pas ture  grasses  
have been covered by t m  p a r a l l e l  r idges  of gray-brown 
sand and c l ay  wilich serve as banks t o  keep the  Loup 
Iiiver water within i t s  new path. Seen from t h e  a i r ,  
the diversion canal  appears as an unsight ly  scar  
ac ros s  an otherwise charming and well-patterned 
landscape. (Fig. 6 3 )  From tilis nelv eartn-scar,  
however, man expects  t o  reap more s a t i s f a c t i o n  than 
he g~" ined  from admiring the  beauty of t h e  previous 
scene, f o r  from it ile w i l l  capture new l i g h t  fo r  .iis 
homes and new s t rength  Tor ciis tasks.  
The construct ion of the  p ro jec t  has d e f i n i t e l y  
modified the  former c u l t u r a l  landscape. Farms have 
been reduced in  s i ze ,  i n  a few cases  enough t o  make 
necessary inportant  adjustments in  the  farm economy-- 
t h e  amount of l abor  and machinery needed, o r  the  
nu~~iber  of l ives tock  pastured. Springs and creeks have 
been a f fec ted  i n  such a way a s  t o  reduce land values. 
Roads and bridges have appeared i n  new locat ions.  
On t h e  rese rvo i r  s i t e  homes have been vacated and 
bu i ld ings  have been removed. ( ~ 1 ~ s .  64, 65 and 6 6 )  
In the  town of Genoa, water and sewage l i n e s  have 
been re located ,  houses have been to rn  down, and a 
The irregularity of the f ie ld  pattern 
mde necessary by the cana l  is well shown 
on this picture, Cznal route was shifted 
northward to avoid a cemetery--it s present 
route is so close t o  Shell Creek (upper 
l e f t )  tha t  a serious seepage problem 
results. 
~ a r v e s t i n g  the  l a s t  oats  crop from the 
reservoir sit e--1936, Incidentally, a 
very poor crop. 
F igure  65, 
A farn  place which had t o  be removed 
from the reservoir  site. 
Figure 66.  
Soon the a i t e  of t h i s  once f ine farm 
home w i l l  be under water. 
park has  been ruined. (Fig. 67) Near t h e  Columbus 
power n l an t  a r u r a l  schoolhouse has been moved, and 
c lo se  t o  the  Looking Glass siphbn another stands with 
i t s  back t o  the cena l  spo i l  bank. Here a teacher w i l l  
have t o  warn her  p u p i l s  q a i n s t  playing too near the  
en t i c ing  but dangerous water. (Fig. 6 8 )  Telephone 
l i n e s  and fences have been moved or removed. The 
ob jec t ive  of a l l  t he se  changes, which have involved 
time and e f f o r t  on t h e  pa r t  of many people, and 
expense on the ?art of the  government, has been t o  
make poss ib le  t h e  u t i l i z a t i o n  of more e l e c t r i c i t y .  To 
convey t h i s  mch-desired comcodity, hundreds of !ailes 
of transmission l i n e s  a re  being b u i l t  and m i l l  be 
b u i l t  throuyhout t h e  eas tern  p a r t  of t h e  s ta te .  Along 
t h e  roads and ac ross  the  f i e l d s  these l i n e s  present a 
s t r i k i n z  p i c tu re ,  symbolizing i n  bold fashion the  new 
e r a  of 2ower vhich i s  reaching even t o  t h e  r u r a l  
d i s t r i c t s .  (Fig. 69) 
The t o t a l  influence of t h e  Loup River Public Power 
D i s t r i c t  Project  reaches f a r  beyond t h e  boundaries of 
Nebraska. Each new hydro-electric power p ro jec t  i n  
the  United S ta tes ,  whether put into operat ion by means 
of nub l ic  o r  p r i v a t e  c a p i t a l ,  has a b l igh t ing  e f f ec t  
upon t h e  coal  indust ry  of t h e  country. Almost in  
Figure 67. 
C a n a l  sect ion through the south 
part of Genoa, 
Figure 68 ,  
Rural scho&lhouse, with playground 
bordering canal s p o i l  bank, South 
of State Highway No, 22, near 
Looking Glass siphon. 
Figure 69. 
Line by which power projects at North 
Platte and Columbus may be connected, 
d.irect r a t i o  a s  new hydro p l a n t s  a r e  b u i l t ,  more coal  
miners a r e  thrown out of mork. About 12,000 tons, o r  
200 carload.8, of coa l  per year a r e  burned in the  steam 
p l a n t s  a t  Grand I s land  and Columbus t o  generate t h e  
e l e c t r i c i t y  f o r  Columbus alone. T'ne f r e i g h t  charges 
on t h i s  coa l  average s l i g h t l y  more than $100 per 
I 
car .  Besides the  miners a f f ec t ed  vhen t h i s  coal  
i s  no longer needed by Columbus, there  ? r e  the  xining 
c o m m i e s ,  the  manufacturers of mining machinery, 
r a i l r o a d  comanies,  r a i l r oad  employees, pover d i s t r i -  
but inq companies, qoner comparly employees, manufacturers 
of steam ~ l a n t  machinery and t h e i r  employees--the l i s t  
might be continuec?. A t  the  same tirne, new jobs a re  
c rea ted  by the  construct ion and t ranspor ta t ion  of 
mate r ia l s  f o r  t h e  hydro p lan t s ,  and many men are  
employed i n  bui ld ing the  p l a n t s  and in keeping them i n  
onerat ion. Ruman adjustments must be made t o  t h i s  
ever-evolving economic system. Because of t h e  
i r r e g u l a r  flow of t h e  streams am? the inadequacy of 
t h e i r  discahr,res, it w i l l  be necessary t o  maintain 
t h e  steam n l an t s  a t  may  p o i n t s  t o  assure the required 
1. S t a t i s t i c a l  e s t  ima.t e s  by LW. Dunn, Borthwestern 
Publ ic  Service Company, Columbus, Nebraska, 
p. 120. 
amount of nfirmn ?ewer. Diesel p lants ,  burning cheap 
crude o i l ,  promise t o  be the  most economical type f o r  
Qtand-by"uraoses i n  the  future, as  unl ike  the  coal- 
burning steam p l a n t s  they do not have t o  be kept hot 
at a l l  times. A broad inter-connected system of steam, 
Diesel ,  and hydro p l a n t s  mould seem t o  be the  most 
de s i r ab l e  tyue of organization f o r  d i s t r i b u t i n g  e l e c t r i c  
current  here i n  t h e  Middle West. 
Many peonle nipht  be inc l ined  t o  challenge the  
~ i s d o n i  of spending #12,000,000 of public money on the  
develonment of '?:rciro-electric paler on t n e  1os;er Loup 
i n  Nebraska. I nave heard the  Loup pro jec t  cursed a s  
r scheme of "po rk -b~r r e l "  p o l i t i c i a n s ,  and I have heard 
i t   raised as v i r t u a l l y  a God-send t o  a forgot ten  s t a t e .  
Vl~o i s  r i g h t ?  No one can say--probably ne i the r  view- 
point  w i l l  stand. After the  n ro jec t  has been in  
operat ion a few years ,  the  economist m y ,  i f  he w i l l ,  
attempt t o  ?rove t h a t  i t s  construct ion w a s  sound o r  
unsound public  policy. Thzt i s  yet t o  be determined. 
Unfortunate1 y, change i s  not  synonymous with 
improvement. Thether or not now i s  the proper time t o  
embark on an extensive program of water power develop- 
ment i s  hard t o  decide. llany individuals  e r e  a f fec ted  
adversely by t h e  construct  ion of the  Loup River hydro- 
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e l e c t r i c  projec t .  Thousands of peo-ile within easy 
access  of the  new transmission l i n e s  can ill af ford  t o  
buy e l e c t r i c i t y  at t h i s  time. The pol icy  of lending 
~ u b l i c  money and l rc reas ing  t h e  public debt  t o  help 
ind iv idua l s  buy comforts is, a t  t h e  bes t ,  questionable. 
Nevertheless, the  projec t  f i t s  well i n to  a 
program of conserving na tu ra l  resources. It i s  a move 
toward t h e  well Seing of a l l  t o  uake a t h r u s t  at t h e  
demon of Taste. Petroleum and na tura l  gas  a re  rap id ly  
being exhausted by p o l i c i e s  of ru th l e s s  exp lo i t  ation. 
Coal, though be in^ depleted more slowly, is constant ly 
becoming more d i f f i c u l t  and more c o s t l y  t o  remove. A s  
t he se  t h r e e  sources of -Jower become l e s s  avai lable ,  
it becones more and more incumbent upon individuals  and 
governments t o  see t h a t  t h e  permanent sources of pomer 
and wealth a re  develoned and preserved. When beczuse of  
personal  i n t e r e s t s  o r  prejudices,  individuals  make 
choices ~ h i c h  a re  in ju r ious  t o  publ ic  welfare,  the  
government must s t ep  i n  with a wiser, s t ead i e r  hand. 
The replacecble resources i n  our fo r e s t s ,  r i v e r s ,  ground 
water, and s o i l  must be kept  in tac t .  It is  the  duty of 
one generat ion t o  t h e  next. 
CHAPTER V I I  
CONCLUSION 
I n  t h i s  geographic introduction t o  t h e  Loup River 
Publ ic  Power D i s t r i c t  Projec t  it has been my purpose, 
f i r s t  of a l l ,  t o  describe t h e  p ro jec t ,  and i l l u s t r a t e  
i t  with mags and p i c tu re s  so t ha t  a reader  may under- 
s tand something as t o  what it is,  where it is, and horn it 
i s  expected t o  operate. It is a new f ea tu re  of t h e  
c u l t u r a l  landscape of ee s t e rn  Nebraska, and as such it 
i s  of pa- t icular  i n t e r e s t  t o  geographers because i n  i t s  
broader aspec t s  and i n  many of i t s  d e t a i l s  it shows 
a d i r e c t  adjustment t o  t h e  physic21 landscape of t h e  
area.  Certain f ea tu re s  of t h e  physicd. background have 
made poss ib le  i t s  construct ion. The nature  of t h e  
stream flow and of t h e  f lood p l a i n  and t e r r a c e s  along t h e  
v a l l e y  have been described i n  considerable de ta i l .  
A general  ana ly s i s  has been made of ';he market a r ea  
availa.ble t o  t h e  p ro j ec t ,  and an attempt has  been made 
t o  po in t  out t h -  probable course of new market develop- 
ment s. 
Since without a number of f a c t o r s  e s s e n t i a l l y  non- 
geographic t h e  p ro jec t  would probably never have been 
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b u i l t ,  I have thought it advisable t o  include a 
chapter  on t h e  h i s to ry  of water power development 
on t h e  lower Loup River. Chapter I11 helps  t o  make 
t h e  s to ry  complete and convincing. 
To avoid l o s i n g  t h e  reader in  a maze of d e t a i l s  
concerning dikes,  weirs, j e t t i e s ,  second f ee t ,  and 
ki lowat ts ,  I have a t t e r q t e d  in  Ciapter U I  t o  pa in t  
a n i c t u r e  of t h e  p ro jec t  i n  bold s t rokes  from the  
vantage point  of an open-minded individual  t r y ing  
t o  understand i t  in  r e l a t i o n  t o  t h e  genera l  p a t t e r n  
o f  economic and soc ia l  nielfzre. 
I f  I have succeeded in  a l l  these  aims I s h a l l  
consider  t h a t  t h e  time spent i n  preparing t h i s  study 
has been well  worth mhile. Water power development 
on t h e  l o ~ , ~ - g r a d i e n t  s reams of t h e  Great P la ins  is 
a subject  which has had l i t t l e  considerat ion i n  e i t h e r  
s c i e n t i f i c  o r  non-technical l i t e r a t u r e ,  but it i s  
one vhich deserves mch  f u r t h e r  a t tent ion.  It i s  t o  
be hoped t h s t  this paper w i l l  open t h e  f i e l d  and 
make some contr ibut ion toward the  development of a 
technique which w i l l  be he lp fu l  t o  l a t e r  studies.  
The e n t i r e  subject  of hydro-electric p o t e n t i a l i t i e s  
on t h e  semi-arid p l a i n s  needs t o  be understood i n  
200 
a l l  i t s  implications. It i s  only by analyzing our 
phys ica l  and c u l t u r a l  resources with a courageous 
view t o  the  f u t u r e  t h a t  we can plan a program of  
economic and s o c i a l  development equal t o  t h e  task 
of adjustment which l i e s  before  us. 















LOUP RIVER PUBLIC POWER DISTRICT 
Control Estimates 
(US 13, 1936) 
Non-construction Costs 
. . . .  Right-of-way $831,566.00 
. . . .  Engineering 658,000.00 
. . . . . . .  Legal 95,000.00 
District Expense . . 1.048.52 
Total Non-construction Costs . .  .$I, 725,614.59 
Construction Costs 
Construction under 
. . . .  Contract. $4,917,122.21 
Construction not 
under Contract. . 1.355.630.00 
. . . . .  ~otal construction costs 6,272,752.21 
Total Construction and 
Non-construction Costs . .  .$7,998,366.80 
. . . . . . . . . .  Contingencies. 381,633.20 
Interest During Construction . . .  j20.000.00 
. . . . . . . . . . . .  TOTAL .#8,700,000.00 
LOUP RIVER PUBLIC POWER DISTRICT 
.
Control Estimate of 
District Expense 
(Mar 13. 1936 
Item 
. Amount 
Directore' Salaries . . . . . . . . . . .  $21.870.32 
District Salaries . . . . . . . . . . . .  49.510.82 
Printing and Stationery . . . . .  7.85532 
waveling Expense . . . . . . . . . . . .  3.960.37 
Janitor Service and Supplies . . . . .  1.096.34 
Telephone and Telegraph . . . . .  2.755.11 
Postage . . . . . . . . . . . . . . . . . .  2.566.29 
Rent . . . . . . . . . . . . . . . . . .  1.390.00 
Miscellaneous . . . . . . . . . . . . . . .  4.215.01 
Auditing . . . . . . . . . . . . . . . . .  1.192.77 
General Office Equipment . . . . . . . . .  5.071.35 
Transportation Equipment . . . . . .  9.890.74 
Engineering Equipment . . . .  7.791.34 
. . . . . . . . . . . .  Insurance and Bonds 8.511.12 
Automobile Expense . . . . . . . . . . .  13.371.69 
DISTRICT 
Control Estimate 
of Right-of-way 
( m y  13. 1936) 
Item 
- Amount 
Sta te  Water Grants . . . . . . . . . . . . .  $ .5.94 1.75 
Lands Purchased t o  Date . . . . . . . . . .  633.668.94 
Expense of Purchasing . . . . . . . .  23.675.35 
Easements . . . . . . . . . . . . . . . . . .  5.297.00 
RoadRelocationLands . . . . . . . . . . . .  4.149.00 
Lands under Contract . . . . . . . . . . . .  12.911.00 
Condemnation . . . . . . . . . . . . . . . .  2. 300~00 
Drainage and Crop Damage . . . . . . . . . .  7.625.00 
Well Damage . . . . . . . . . . . . . . . . .  1.000.00 
Expense of Closing Roads i n  Reservoir . . .  12.500.00 
Boglemen Damage . . . . . . . . . . . . . . .  50.00 
P r a t t  Crop Damage . . . . . . . . . . . . .  25.00 
Lightner Spring . . . . . . . . . . . . . . .  1.000.00 
Transportation of School Children . . . . . .  500.00 
Looking Glass Drainage Di s t r i c t  . . . . . . .  ~.OOO.OO 
Looking Glass Drainage . . . . . . . . . . .  ~ . ~ O O . O O  
Hultiuan.. G a g s  Drainage . . . . . . . . . . .  ~ .OOO.OO 
Dry Creek-Cherry Creek Ditch . . .  1.000.00 
Land f o r  Headworks . . . . . . . . . . . . .  72.400.00 
Slop over from Spoil Banks . . . . . . . . .  6.750.00 
Carstenson Sand P i t  . . . . . . . . . . . .  5.000.00 
Bridge No . 1 . . . . . . . . . . . . . . . .  8.000.00 
Right-of-way Monroe-Columbus Trans . Line . . 4.200.00 
Genoa Property Damage . . . . .  3. 000 . 00 
George Adamy Property Damage . . . . . .  1.000.00 
Gleason Property Damage . . . . . . . . . . .  1.100.00 
. . . . . . . . . . . . .  Sub Total $823.593.04 
Contingencies . . . . . . . . . . .  7.972.96 
TOTAL . . . . . . . . . . . . .  . $831.566.00 
LOUP RIVER FLIBLIC POWER DISTFlICT 
Control Estimate of 
Legal Expense 
(m 13, 1936) 
Item 
-
Amount 
Expended to Date. . . . . . . . . . . .  .$56, $40.09 
Local Attorneys1 Salaries, April 1, 
1936 to February 26, 1937. . . . . . .  .ll,OOO.OO 
Local Attorneys' Expense Acoounts . . . . . .  1,000.00 
. . . . . . . . . . . . . .  Attorney Mullen .10,000.00 
Special Counsel Mullen Suit . . .  500.00 
Trustees1 Bill . . . . . . . . . . . . . . .  6,000.00 
. . . . . . . . . . . . .  Trustees1 Attorney. 1,000.00 
Court Costs . . . . . . . . . . . . . . . . . .  3.000.00 
$39,340.09 
Contingencies . . . . . . . . . . .  5.659.91 
TOTAL . . . . . . . . . . . . .  . 9bss,.OO 


LOUP RIVER PUBLIO POTER DISTRICT PROJECT 
- 1- 
Date Total Employed 
1. Figures furnished by the  o f f i ce  of 
Mr. Peterson, P. W. A. Inspector at 
Columbus. 
January 1, 1934 
April 1, 1934 
July 1, 1934 
October 1, 1934 
January 1, 1935 
April  1, 1935 
July 1, 1935 
October 1, la35 
January 1, 1936 
April  1, 1936 
J U ~ Y  1, 1936 
October 1, 1936 
January 1, 1937 
April  1, 1937 
- - 
7 5 
742 
913 
1163 
890 
9 56 
1352 
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